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(54) WIDTH VARYING METHOD FOR SUBSTRATE CONVEYOR AND WIDTH MATCHING METHOD THEREFOR 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a method for changing the width of a 
conveyor and for alignment at low cost 

SOLUTION: The width varying device 158 uses a DC motor 250 and varies 
the conveyor width by moving a movable guide rail 156. A reference plate 
whose width is known is supported on a main conveyor 140. an image of.a 
rail reference mark 270 of the movable guide rail 1 56 is picked up by a 
reference mark camera to obtain the position, and a target position of the 
movable guide rail is set according to the obtained position. ,the width of the. 
reference plate, and the width of a printed wiring board to be conveyed. 
When the width is varied, the reference mark camera picks up an image of 
the rail reference mark 270. the movable reference guide rail 156 is moved by 
a distance and in a direction which are obtained according to the position 
and target position and stopped at the target position by picking up an image 
of the rail reference mark 270. The widths of an in and an out conveyor 
which are adjacent to the main conveyor 140 are varied to match the 
respective conveyor widths with one another. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (a) Feed gear which sends the circuit board along with a straight line, (b) One pair of giiide rails which have the 
sHdeway which it shows to a both-sides side parallel to said straight line of the circuit board sent by the feed gear, 
respectively. It reaches, (c) by approaching and making at least one side of these one pairs of guide rails estrange Xo another 
side The substrate conveyer equipped with the spacing modification equipment which changes spacing of one pair of said 
slideways of these one pairs of guide rails. The work device which does the activity beforehand defined to the circuit board 
which is conveyed by the substrate conveyer and stopped by the predetermined location, The image pick-up equipment 
which picturizes the substrate detected part which is a part of circuit board stopped by said predetermined location. It is the 
approach of changing the width of face of said substrate conveyer in the substrate activity system containing the image 
pick-up equipment migration equipment moved to a direction, the image pick-up equipment — at least — access of said one 
pair of guide rails, and alienation — After a width-of-face known chemically-modified [ to which width of face makes said 
substrate conveyer a known condition ] degree, and a width-of-face known chemically-modified [ the ] degree. The image 
pick-up process which moves said image pick-up equipment migration equipment to the location which can picturize the. rail 
detected part which is the part as which said image pick-up equipment was beforehand determined to at least said one side 
of one pair of said guide rails, and makes image pick-up equipment picturize a rail detected part The reference-by-location 
profit process which acquires the location of a rail detected part based on the location of said image pick-up equipment in 
the image pick-up process, and the location of said rail detected part in the picturized image. So that said rail detected part 
may be located in the location decided based on the location acquired in the reference-by-location profit process, said 
known width of face, and the width of face of the circuit board which said substrate conveyer should convey next The width- 
of-face modification approach of the substrate conveyer characterized by including the ****** process to which at least 
said one side of one pair of said guide rails is moved. 

[Claim 2] The width-of-face modification approach of the substrate conveyer according to claim 1 characterized by including 
the process to which a width-of-face known chemically-modified [ said ] degree adjusts the width of face of a substrate 
conveyer so that width efface may make said substrate conveyer support a known orientation plate and spacing of one pair 
of said slideways may become the magnitude suitable for the orientation plate. 

[Claim 3] The width-of-face modification approach of the substrate conveyer according to claim 1 or 2 characterized by 
using the reference mark prepared at least in one side. of said circuit board and said guide rail as at least one side of said 
substrate detected part and said rail detected part. 

[Claim 4] The width-of-face modification approach of the substrate conveyer according to claim 1 to 3 characterized by 
including the width-of-ftice check process of checking the width of face of said substrate conveyer having turned into width 
of face suitable for the circuit board which should be conveyed to said degree when said ****** process picturizes said rail 
detected part with said image pick-up equipment. 

[Claim 5] (a) Feed gear which sends the circuit board along with a straight line, (b) One pair of guide rails which have the 
slideway which it shows to a both-sides side parallel to said straight line of the circuit board sent by the feed gear, 
respectively, It reaches, (c) by approaching and making at least one side of these one pairs of guide rails estrange to another 
side The substrate conveyer equipped with the spacing modification equipment which changes spacing of one pair of said 
slideways of these one pairs of guide rails. At least one side of the upstream conveyer which was equipped with said feed 
gear, one pair of guide rails, and spacing modification equipment as well as the substrate conveyer, respectively, and was 
formed in the upstream of a substrate conveyer, and the downstream conveyer formed in the downstream. The work device 
which does the activity beforehand defined to the circuit board which is conveyed by said substrate conveyer and stopped 
by the predetermined location, The image pick-up equipment which picturizes the substrate detected part which is a part of 
circuit board stopped by said predetermined location. In the substrate activity system containing the image pick-up 
equipment migration equipment made to move the image pick-up equipment to the location of the arbitration in a base plane 
parallel to the front face of the circuit board stopped by said position It is the approach of making in agreement one [ at 
least ] width of face of said substrate conveyer, and said upstream conveyer and downstream conveyer. Said image pick-up 
equipment migration equipment is moved to the location which can picturize the rail detected part which is the part as which 
said image pick-up equipment was beforehand determined to at least said one side of one pair of said guide rails of said 
substrate conveyer. After the first image pick-up process which makes image pick-up equipment picturize a rail detected 
part, and its first image pick-up process, to or a front Said image pick-up equipment migration equipment is moved to the 
location which can picturize the rail detected part which is the part as which said image pick-up equipment was beforehand 
determined to at least said one side of one pair of one [ at least ] of said guide rails of said upstream conveyer and 
downstream conveyer. It is based on the image pick-up result of the second image pick-up process which makes image pick- 
up equipment picturize a rail detected part, and the these firsts and the second image pick-up process. Said substrate 
conveyer, The width-of-face doubling approach of the substrate conveyer characterized by including the width-of-face 
coincidence process which makes in agreement one [ at least ] width of face of said upstream conveyer and said 
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downstream conveyer. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

I .This document has been translated by computer. So the translation may not reflect the original precisely. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to reduction of the cost which width-of-face modification and width-of-face . 
doubling take especially about the width-of-face modification approach and the width-of-face doubling approach of a 
substrate conveyer. 
[0002] 

[Description of the Prior Art] A substrate conveyer is formed in various substrate activity systems, such. as an electrical- 
part wearing system which equips the circuit board with an electrical part (electronic parts are included), and equipment, and 
conveys the circuit board. Therefore, a substrate conveyer is constituted including a feed gear and one pair of guide rails. It 
shows a feed gear, respectively to a both-sides side parallel to the up Norikazu straight line of the circuit board which 
delivery and one pair of guide rails have one pair of slideways, and is sent by the feed gear along with a straight line in the 
circuit board. 

[0003] In such a substrate conveyer, if the width of face of the circuit board conveyed changes, spacing of the slideway'of 
one pair in all of guide rails will be changed into it. This spacing modification uses the fixed guide rail of a location's 
immobilization of one side of one pair of guide rails, and another side as the movable guide rail which can be approached and 
estranged to one side, and is automatically performed by moving a movable guide rail with spacing modification equipment.. 
Spacing modification equipment is constituted considering a servo motor as a driving source. A servo motor is an electric 
motor in which control with a sufficient precision of angle of rotation is possible, the angle of rotation is detected by the 
encoder and angle of rotation of a servo motor is controlled based on the detection value. Therefore, if a movable guide rail 
is moved for a servo motor with an encoder as a driving source, the location of a movable guide rail can be acquired, a 
movable guide rail can be moved to the location suitable for advice of the circuit board, and it can change with a precision 
sufficient at spacing suitable for the width of face of the . circuit board which should convey spacing of one pair of slideways. 
[0004] 

[The technical problem, the technical-problem solution means, and effectiveness] which invention tends to solve However, if 
conveyer width efface is changed using an electric motor with an encoder, components mark will increase and equipment 
cost will become high. Moreover, spacing modification equipment becomes large-sized and the tooth space which anchoring 
of a substrate conveyer takes becomes large. 

[0005] This invention makes the above situation a background, it makes as a technical problem offering the width-of-face 
modification approach and the alignment approach of a substrate conveyer that width-of-face modification of a substrate 
conveyer and alignment can be cheaply performed in a compact, and the width-of-face modification approach of the 
substrate conveyer of following each mode and the width-of-face doubling approach of a substrate conveyer are acquired by 
this invention. Like a claim, each mode is classified into a term, gives a number to each item, and indicates it in the format of 
quoting the number of other terms if needed. This is for making an understanding of this invention easy to the la^t, and 
technical features and those combination given in this description should not be interpreted as being limited to each following 
item at the thing of a publication. Moreover, when two or more matters are indicated by the first term, the matter of these 
plurality must not always be adopted together. It is also possible to choose and adopt only some matters. 
[0006] In addition, it sets in each following term, (1) term is equivalent to claim 1, For (2) terms, in claim 2, (3) terms are to 
claim 3, (7) terms are equivalent to claim 4. and (10) terms are equivalent to claim 5, respectively. 
[0007] (1) Feed gear which sends (a) circuit board along with a straight line, (b) One pair of guide rails which have the 
slideway which it shows to a both-sides side parallel to said straight line of the circuit board sent by the feed gear, 
respectively. It reaches, (c) by approaching and making at least one side of these one pairs of guide rails estrange to another 
side The substrate conveyer equipped with the spacing modification equipment which changes spacing of one pair of said 
slideways of these one pairs of guide rails. The work device which does the activity beforehand defined to the circuit board 
which is conveyed by the substrate conveyer and stopped by the predetermined location. The image pick-up equipment 
which picturizes the substrate detected part which is a part of circuit board stopped by said predetermined location. It is the 
approach of changing the width efface of said substrate conveyer in the substrate activity system containing the image 
pick-up equipment migration equipment moved to a direction, the image pick-up equipment — at least — access of said one 
pair of guide rails, and alienation — After a width-of-face known chemically-modified [ to which width of face makes said 
substrate conveyer a known condition ] degree, and a width-of-face known chemically-modified [ the ] degree, The image 
pick-up process which moves said image pick-up equipment migration equipment to the location which can picturize the rail 
detected part which is the part as which said image pick-up equipment was beforehand determined to at least said one side 
of one pair of said guide rails, and makes image pick-up equipment picturize a rail detected part. The reference-by-location 
profft process which acquires the location of a rail detected part based on the location of said image pick-up equipment in 
the image pick-up process, and the location of said rail detected part In the picturized image. So that said rail detected part 
may be located in the location decided based on the location acquired in the reference-by-location profit process, said 
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known width efface, and the width efface of the circuit board vyhich said substrate conveyer should convey next The width- 
of-face modification approach of a substrate conveyer including the ****** process to which at least said one side of one 
pair of said guide rails is moved. A work device to the location of the arbitration in an parallel base plane on the surface of 
the circuit board by the movable spreading head By the squeegee which moves to two or more places as which the circuit 
board was determined beforehand along with the screen which has two or more, through holes [ **** / considering as the 
coater which applies high viscous fluid, such as adhesives, ]. and its screen It can consider as the screen-stencil equipment 
which prints high viscous fluid, such as cream-like solder, to two or more places as which the circuit board was determined 
beforehand, or can consider as the wearing equipment which equips with an electrical part two or more places as which the . 
circuit board was determined beforehand, the above-mentioned feed gear — for example, the longitudinal direction of one 
pair of guide rails — a round trip — it being prepared movable, it engaging with a part of circuit board at the time of ****. 
and the circuit board being moved, and with the reciprocation member which does not engage with the circuit board at the 
time of double action The thing containing the driving gear which carries out both-way migration of it. and one pair of volume 
credit member slack endless belts which support both the edges of the circuit board in a bay, respectively. The thing which . 
makes these one pairs of endless belts go around and which winds and contains a credit member driving gear slack belt ^ 
driving gear is employable, a guide rail it was fixed to the guide rail, and the vocabulary used as well as the guide rail itself 
as a guide rail and vocabulary of the wide sense which also includes the member which moves in one, and a guide rail was 
defined beforehand — a part — the- vocabulary uses as vocabulary of the wide sense which also includes the specific part 
prepared for the another object such as the guide section for showing the side face of the circuit board, as well as the 
reference mark prepared for the object of location detection for example. It considers as the fixed guide rail of location 
immobilization of one side, and one pair of guide rails have another side good for. a fixed guide rail also as a movable guide rail 
which can be approached and estranged, or it is mutually good for it in both also as a movable guide rail which can be 
approached and estranged. There is a base material with which the solder bump of the package electrical part from which the 
printed circuit board which finished soldering junction and completed mounting, the small circuit plate with which it is 
equipped with a small number of electrical part and the chip were pr6tected with the container is formed while an electrical 
part is carried in the printed wired board by which the electrical part is not carried in all of the printed circuits prepared in 
the insulating substrate at the circuit board, the printed wired board by which the electrical part was already carried in some 
printed circuits, and a printed circuit A width-of-face known chemically-modified [ of a substrate conveyer ] degree 
considers as a known condition, when the substrate conveyer has measured the width of face between one pair of stideways 
with the length measuring machine in the condition of an as also at the event or It changes into the condition of width-of- 
face known by adjusting the width of face of a substrate conveyer to a desired value, measuring the distance between one 
pair of slideways with a length measuring machine. It can carry out using an orientation plate so that it may explain in (2) 
terms. When using an orientation plate, the value which added the clearance between one pair of slideways to the width of 
face of an orientation plate becomes known width efface. The image pick-up of the substrate detected part by image pick- 
up equipment acquires the location of the circuit board, and rt is performed in order to raise the operating accuracy by the 
work device. Therefore, if image pick-up equipment migration equipment is constituted possible [ reference-by-location profit 
of image pick-up equipment ] and a rail detected part is picturlzed with image pick-up equipment The width efface of the 
circuit board which can acquire the location and then a substrate conveyer should convey. The known width efface of a 
substrate conveyer (distance between one pair of each slideways of a guide rail). The target movement magnitude from the 
location corresponding to one [ at least ] target position or known width of face of one pair of guide rails for width of face to 
make it spacing suitable for the circuit board which should convey spacing between one pair of slideways next based on the 
location of the guide rail in a known condition is obtained. Therefore, spacing modification equipment dtes not need to form 
equipments which acquire the location of a guide rail, such as motor angle-of-rotation detection equipment, that what is 
necessary is just to have the function to which a guide rail is moved, and there are few components mirk and they can 
constitute it cheaply. Conveyer width of face can be changed with a sufficient precision, using the image pick-up equipment 
and image pick-up equipment migration equipment which picturize a substrate detected part and constituting spacing' 
modification equipment cheaply. Moreover, an unnecessary part and spacing modification equipment become small, and motor 
angle-of-rotation detection equipment can make the mounting tooth space of a substrate conveyer small. 
[0008] (2) Width of face makes said substrate conveyer support a known orientation plate, and a width-of-face known 
chemically-modified [ said ] degree includes the process which acjjusts the width of face of a substrate conveyer so that 
spacing of one pair of said slideways may become the magnitude suitable for the orientation plate. The width-of-face 
modification approach of a substrate conveyer given in (1) term. The orientation plate of dedication is sufficient as an 
orientation plate, and the circuit board is sufficient as it. The circuit board currently conveyed in front of the case of the 
latter, for example, ****** ef a substrate conveyer, can be used as an orientation plate. If it explains still more concretely, 
when the width efface ef the circuit beard which should be conveyed will change, by picturizing a rail detected part with 
image pick-up equipment first The current location of one [ said / at least ] guide rail is detected. The data ef the detection 
location. Based on the difference of the width-of-face data of the circuit board currently conveyed till then, and the width- 
of-face data of the circuit board which should be conveyed next one [ said / at least ] target movement magnitude or target 
position of a conveyer rail is determined. In order to perform width-of-face adjustment while a scale becomes unnecessary 
according to this paragraph, it becomes easy to adjust the width of face of a substrate conveyer to the magnitude to which 
the clearance suitable for conveyance of the circuit board exists between the circuit board and one pair of slideways. 
(3) (1) term which uses the reference mark prepared at least in one side of said circuit board and said guide rail as at least 
one side of said substrate detected part and said rail detected part — or — The width-of-face modification approach of a 
substrate conveyer given in (2) terms. Even if a reference mark shall have various configurations, for example, is circular, it 
may be good, polygons, such as a triangle, a square, and a rectangle, are sufficient as it, an ellipse form is sufficient as it, and 
a cross-joint form is sufficient as it. Moreover, a line may be used. A reference mark is formed in various modes. For 
example, it is prepared by printing or is prepared by pasting of a seal. A projection or a crevice may be prepared and a 
reference mark may be formed. The image of the reference mark obtained by image pick-up shall differ in optical properties. 
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such as an image of the member which forms a background, and brightness, a hue, a reference mark shall distinguish clearly, • 
and it shall be processed. 

[0009] (4) The activity head on which said substrate activity system does said activity defined beforehand. The head 
migration equipment made to move the activity head to the location of the arbitration in a base plane parallel to. the front 
face of the circuit board stopped by said position is included. The width-of-face modification approach of the substrate 
conveyer concerned makes said image pick-up equipment hold to said head migration equipment, and uses the head 
migration equipment as said image pick-up equipment migration equipment. ** [ there is no (1) term ] The width-oMace 
modification approach of a substrate conveyer given in either of the (3) terms. An activity head will turn into a spreading . 
head, if a work device is a high viscous fluid coater, if it is screen-stencil equipment, it will turn into the print head, and if it is 
electrical-part wearing equipment it will turn into a wearing head. According to this paragraph, the migration equipment of 
the dedication for moving image pick-up equipment is unnecessary, and the width efface of a substrate conveyer can.be 
changed more cheaply. 

(5) said rail detected part makes said image pick-up equipment the condition are located in the location where it was 
beforehand set in the image pick-up field of the image pick-*up equipment, and said reference-by-^looation profit process 
includes the process which acquires the location of the image pick-up equipment at that time as a location of said rail 
detected part (1) term — or — The width-of-face modification approach of a substrate conveyer giyen in either of the (4) 
terms. A rail detected part may acquire the location of a rail detected part in the condition of being located in the location 
where it was actually set in the image pick-up field of image pick-up equipment beforehand, it is not located actually but a 
rail detected part may acquire it in the condition of being located in a different location from the location where it was 
beforehand set in the image pick-up field, this paragraph is the former mode. In the case of the latter, ba^ed on the location 
of the image pick-up equipment at the time of an image pick-up, and the location to the location where the rail detected part 
in an image pick-up field was defined beforehand, the location in the condition that a rail detected part is Ideated in the 
location where it was beforehand set in the image pick-up field is obtained by the operation. For example, if it is constituted 
by the equipment with which image pick-up equipment migration equipment makes a servo motor a driving source and angle 
of rotation of a servo motor is detected by angle-of-rotation detection equipments, such as an encoder, the location of . 
image pick-up equipment will be obtained based on the detection value of angle-of-rotation detection equipment, and the 
location of a rail detected part will be obtained. 

[0010] (6) said spacing modification equipment makes a step motor a driving source, and said ****** process includes the 
process corresponding to the width of face of the circuit board which should convey said step motor to said known width of 
face and degree, and a difference with a proper clearance which carries out an include-angle revolution (1) term — or — The 
width-of-face modification approach of a substrate conveyer given in either of the (5) terms. A step nriotor is an electric 
revolution motor which can control angle of rotation, and can be moved to the location which was suitable for advice of the 
circuit board in the guide rail with control of angle of rotation. Therefore, it is not indispensable to check conveyer width of 
face explained in the following term. 

[0011] (7) when said ****** process picturizes said rail detected part with said image pick-up equipment, the width of face 
of said substrate conveyer includes the width-of-face check process of checking having become the width of face suitable 
for the circuit board which should be conveyed to said degree (1) term — or — The width-of-face modification approach of 
a substrate conveyer given in either of the (6) terms. If image pick-up equipment migration equipment can acquire the 
location of image pick-up equipment and a rail detected part is made to plcturize with image pick-up equipment The actual 
location of a rail detected part is obtained based on the location of image pick-up equipment and the location of the rail 
detected part in an image pick-up field. It can be located in the location in which a movable guide rail should be located, and 
can check whether the width efface of a substrate conveyer has turned into width of face suitable for the circuit board 
which should be conveyed next, conveyer width of face can be doubled with the circuit board, and it can change into 
accuracy more. 

(8) the location [ process / said / width-of-face check / equipment / said / image pick-up ] at the time of activation of said 
image pick-up process to said known width efface, the width efface of said circuit board which should be conveyed, and a 
difference with a proper clearance — said access and alienation, while making it move to the location which was far apart in 
the direction Sard rail detected part is made to picturize in the location after the migration, and the process which performs 
said check based on the image pick-up result is included. The width-of-face modification approach of a substrate conveyer 
given in (7) terms. 

[0012] (9) It has a feed gear, one pair of guide rails, and spacing modification equipment as well as said substrate conveyer, 
respectively. At least one side of the upstream conveyer formed in the upstream of said substrate conveyer and the 
downstream conveyer formed in the downstream is included. By picturizing the rail detected part which is the part as which 
at least said one side of one pair of said guide rails of one [ at least ] of these was determined beforehand with said image 
pick-up equipment A substrate conveyer, said access of one [ at least ] guide rail of one [ of an upstream conveyer and a 
downstream conveyer / said / at least ]. and alienation — the guide-rail coincidence check process of checking coincidence 
of the location in a direction is included (1) term — or — The width-of-face modification approach of a substrate conveyer 
given in either of the (7) terms, 

[0013] In an upstream conveyer and a downstream conveyer, it does not need to be carried out by doing the activity by the 
work device. The conveyer which constitutes a substrate activity system with a substrate conveyer is sufficient as an 
upstream conveyer and a downstream conveyer, and the conveyer which constitutes another substrate activity system, 
equipment, etc. is sufficient as them. If at least one side of the upstream conveyer and downstream conveyer which 
constitute a substrate activity system with a substrate conveyer is prepared, they can be operated as a standby area which 
makes the circuit board stand by. If it is an upstream conveyer, while carrying in the circuit board to an upstream conveyer 
and doing the activity, for example during the activity by the work device to the circuit board conveyed by substrate 
conveyer, it is made to stand by, and in parallel to the circuit board being taken out from a substrate conveyer, the waiting 
circuit board can be carried in to a substrate conveyer from an upstream conveyer, and an activity can be started 
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immediately after taking out of the circuit board after activity termination. Moreover, if it is a downstream conveyer, when 
the equipment of the downstream which receives the circuit board [ finishing / an activity ] from a substrate activity system, 
for example, such as receipt equipment and another substrate activity system, and a system cannot receive the circuit board 
promptly under a certain situation, it can be made to stand by in preparation for taking out in a downstream conveyer. In the 
meantime, it can work with a work device to the circuit board supported by substrate conveyer, and it is not necessary to 
interrupt an activity until the circuit board [ finishing / an activity ] is taken out Thus, when at least one side of an upstream 
conveyer and a downstream conveyer other than a substrate conveyer is included, width efface can be changed with cheap 
equipment by changing one [ at least ] width of face of these upstream conveyer and a downstream conveyer like a 
substrate conveyer For example, the width efface of all conveyers can be changed, avoiding buildup of components mark 
and cost to the equipment made into a driving source, then components mark increasing, and cost increasing the width-of- 
face modification equipment of each conveyer in an electric motor with angle-of-rotation detection equipment, according to 
the width-of-face modification approach given in this paragraph. In this paragraph, since coincidence of the location of one 
[ at least ] guide rail of one [ of a substrate conveyer and an upstream, conveyer and a downstream conveyer / at least ] is . . 
checked, the gap between at least one side of an upstream conveyer and a downstream conveyer and a substrate convey^er 
is small, and ends, and a certain carrier delivery of the circuit board [ are. and there is no blank and ] between conveyers is 
performed convenient. 

[0014] (10) Feed gear which sends (a) circuit board along with a straight line, (b) One pair of guide rails which have the 
slideway which it shows to a both-sides side 0ara!lel to said straight line of the circuit board sent by the feed gear, 
respectively, It reaches, (c) by approaching and making at least one side of these one pairs of guide rails estrange to another 
side The substrate conveyer equipped with the spacing modification equipment which changes spacing of one pair of said 
slideways of these one pairs of guide rails. At least one side of the upstream conveyer which was equipped with said feed 
gear, one pair of guide rails, and spacing modification equipment as well as the substrate conveyer, respectively, and was 
formed in the upstream of a substrate conveyer, and the downstream conveyer formed in the downstream. The work device 
which does the activity beforehand defined to the circuit board which is conveyed by said substrate conveyer and stopped 
by the predetermined location. The image pick-up equipment which picturizes the substrate detected part which is a part of 
circuit board stopped by said predetermined location. In the substrate activity system containing the image pick-up 
equipment migration equipment made to move the image pick-up equipment to the location of the arbitration in a base plane 
parallel to the front face of the circuit board stopped by said position It is the approach of making in agreement one [ at 
least ] width of face of said substrate conveyer, and said upstream conveyer and downstream conveyer. Said image pick-up 
equipment migration equipment is moved to the location which can picturize the rail detected part which is the part as which 
said image pick-up equipment was beforehand determined to at least said one side of one pair of said guide rails of said 
substrate conveyer. After the first image pick-up process which makes image pick-up equipment picturize a rail detected 
part, and its first image pick-up process, to or a front Said image pick-up equipment migration equipment is moved to the 
location which can picturize the rail detected part which is the part as which said image pick-up equipment was beforehand 
determined to at least said one side of one pair of one [ at least ] of said guide rails of said upstream conveyer and 
downstream conveyer. The width-of-face doubling approach of a substrate conveyer including the second image pick-up 
process which makes image pick-up equipment picturize a rail detected part and the width-oMace coincidence process 
which makes one [ at least ] width efface of said substrate conveyer, and said upstream conveyer an<l said downstream 
conveyer in agreement for a start [ these ] based on the image pick-up result of the second image pic<-up process. Above 
** [ there is no (1) term ] The description given in each of (9) terms is applicable to the conveyer width-oMace doubling 
approach of this paragraph. An upstream conveyer and downstream conveyer. Explanation of (9) terms is applied as it is. The 
width efface set up beforehand is sufficient as one [ at least ] width of face of a substrate conveyer, and an upstream 
conveyer and a downstream conveyer made mutually in agreement, and the width of face of one [ at lelast ] either of a 
substrate conveyer and an upstream conveyer, and a downstream conveyer is sufficient as it. At least one side of a 
substrate conveyer, and an upstream conveyer and a downstream conveyer is changed into the width of face to which the 
width of face was set. and is made mutually in agreement in the case of the former. Under the present circumstances, the 
sequence that conveyer width of face is changed may not be asked, but may change width of face from which conveyer. In 
this case, in each conveyer, if conveyer width efface is changed so that the width efface set up based on the image pick-up 
of the rail detected part by image pick-up equipment may be obtained, it will be coincidence of one [ at least ] width of face 
of the substrate conveyer based on an image pick-up result, and an upstream conveyer and a downstream conveyer. After 
changing conveyer width efface into the target magnitude about, without picturizing the rail detected part by image pick-up 
equipment about a conveyer, image pick-up equipment may be made to picturize a rail detected part, and width efface may 
be made in agreement with accuracy based on the image pick-up result. If one [ at least ] width of face of a substrate 
conveyer, and an upstream conveyer and a downstream conveyer made mutually in agreement is the width of face of one [ at 
least ] either of a substrate conveyer and an upstream conveyer, and a downstream conveyer, for example, the width of face 
of the conveyer of the downstream will be put together, and the width efface of all conveyers will be made in agreement by 
the width of face of the conveyer located in the upstream in the feed direction of the circuit board. Or the width efface of 
the conveyer of the upstream is united with the width efface of the conveyer located in the downstream. Anyway, if width of 
face is inharmonious in whether each width efface of two or more conveyers is in the width efface which should be made 
mutually in agreement by the image pick-up of the rail detected part by image pick-up equipment the direction and amount 
of the inequality are obtained and width efface can be made in agreement. Conveyer width efface can be cheaply made in 
agreement by using the image pick-up equipment and image pick-up equipment migration equipment which picturize a 
substrate detected part. 
[0015] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained to a detail based on a drawing. 
The electronic-parts wearing system which is a kind of the substrate activity system by which the width-of-face 
modification approach and the width-of-face doubling approach of a patchboard conveyer which are one of the operation 
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gestalten of this invention are enforced is illustrated by drawing 1 . In drawing 1 , 10 is the base as a body of a system of an • 
electronic-parts wearing system. On the base 10, the components wearing equipment 12 as a work device, the components 
feeder 14. and the patchboard transport-deyice 16 grade are prepared, and wearing to the printed wired board 18 as the 
Gircuit board of the electronic parts which are kinds of an electrical part is performed. The components feeder 14 fixes a 
location and is prepared in the 1 side of the conveyance direction (in drawing 1 . it is a longitudinal direction, and the 
patchboard conveyance direction is called hereafter.) of the printed wired board 18 of the patchboard transport device 16, 
and the direction (it sets to drawing 1 and is the vertical direction) which intersects perpendicularly in the level surface, 
[0016] The components feeder 14 is equipped with two or more feeders 22 attached in the feeder support feeder support 
table 20 and 20 removable. The feeder 22 shall be supplied in the condition of having made electronic parts 24 (referring to 
drawing 4 ) holding on a components maintenance tape, and having considered as taping electronic parts, and supplies one 
electronic parts 24 at a time from a components feed zone. Two or more feeders 22 are formed on the feeder support table 
20 in the condition of standing in a line along with a straight line with each part article feed zone parallel to the patchboard 
conveyance direction in a line and the example of a graphic display. 

[0017] Components wearing equipment 12 is explained. Components wearing equipment 12 is equipped with tlie XY robot 30 
(refer to drawing 1 ) which moves the components maintenance unit slack components wearing unit 28 and the components 
wearing unit 28 which are shown in drawing 4 to the location of the arbitration in XY coordinate plane. XY coordinate plane is 
horizontally set up about this whole electronic-parts wearing system, and said patchboard conveyance direction is a direction 
parallel to X shaft orientations with this operation gestalt. 

[0018] As shown in drawing 1 , the ball screw 34 as a feed screw is formed [ the both sides in Y shaft orientations of the . 
patchboard transport device 16 of the base 10 ] in parallel at X shaft orientations, respectively. One ball 'screw 34 is formed 
between the patchboard transport device 16 and the components feeder 14. These two ball screws 34 are screwed in each 
of the nut 38 (one piece is illustrated by drawing 3 ) prepared in the X-axis slide 36, respectively, and the X-axis slide 36 is 
moved to X shaft orientations by these ball screws' 34 synchronizing by the motor 40 (referring to drawing 1 ) for X-axis 
slide migration, respectively, and rotating them. Migration of the X-axis slide 36 is guided by the guide apparatus containing 
the shown around member slack guide block 44 prepared in the advice member slack guide rail 42 (refer to drawing 3 ) and 
the X-axis slide 36 which were formed on the base 10. 

[0019] On the X-axis slide 36. while the ball screw 46 (refer to drawing 3 ) as a feed screw is formed in parallel at Y shaft 
orientations, the Y-axis slide 48 is screwed in the nut 50. By rotating this ball screw 46 by the motor 52 (referring to drawing 
1 ) for Y-axis slide migration, the Y-axis slide 48 is guided by the guide apparatus containing the guide rail 54 of one pair of 
advice member slack, and is moved to Y shaft orientations. As mentioned above, a nut 38, a ball screw 34. and the motor 40 
grade for X-axis slide migration constitute X-axis slide migration equipment 60, a nut 50, a ball screw 46, and the motor 52 
grade for Y-axis slide migration constitute Y-axis slide migration equipment 62. and these constitute the XY robot 30 thru/or 
head migration equipment with the X-axis slide 36 and the Y-axis slide 48. The motor 40 for X-axis slide migration and the 
motor 52 for Y-axis slide migration can be rotated by inching actuation of an operator. 

[0020] The components wearing unit 28 is a direction parallel to the perpendicular direction which is a direction right-angled 
to said level XY coordinate plane about the adsorption nozzle 70 as a components holder, a nozzle holder 72, and a nozzle 
holder 72 as shown in drawing 3 and drawing 4 . The holder lifting device 74 and the holder slewing gear 76 made to rotate a 
nozzle holder 72 to the circumference of the vertical axis of rotation are included, the holder migration equipment thru/or 
access which is made to move in the direction parallel to the axis, and is made to go up and down, and approaches the 
components feeder 14 and it is made to estrange, and alienation — equipment — It is prepared on the Y-axis slide 48. 
[0021] The holder lifting device 74 equips the Y-axis slide 48 with the migration member slack rise-and-fall member 80 and 
the rise-and-fall member migration equipment 82 which were formed perpendicularly movable. Rise-and-fall. member 
migration equipment 82 makes a driving source the motor 86 for rise and fall, and is transmitted to the feed screw slack ball 
screw 94 by the revolution transport unit in which the revolution contains a driving pulley 88, the driven pulley 90. and a 
driving belt 92. While being prepared in shaft orientations at migration impossible, it is screwed in the nut 96 of immobilization 
in the rise-and-fall member 80, and the rise-and-fall member 80 is made to go up and down a ball screw 94 pivotable and by 
rotating a ball screw 94 to the Y-axis slide 48 by the circumference of a vertical axis. Rise and fall of the rise-and-fall 
member 80 are guided by the guide apparatus which contains in the Y-axis slide 48 the advice member (one i.s illustrated by 
drawing 3 ) 98 of the shape of one pair of rail established perpendicularly. 

[0022] It is prepared in shaft orientations at migration impossible, the adsorption nozzle 70 is held removable, and said nozzle 
holder 72 is rotated [ the rise-and-fall member 80 ] pivotable and by rotating a nozzle holder 72 by the circumference of a 
vertical axis to the circumference of axis of rotation with the vertical adsorption nozzle 70. With this operation gestalt, the 
nozzle holder 72 is constituted by the patent No. 3093339 official report like the nozzle holder of a publication, for example, 
and omits a detailed graphic display and explanation. These nozzle holders 72 and the adsorption nozzle 70 constitute the 
wearing head 100 as an activity head, and the wearing head 100 is moved to the location of the arbitration within XY 
coordinate by the XY robot 30, and performs the receipt of the electronic parts 24 from the activity 14 as which it was 
determined beforehand, i.e.. a components feeder, and wearing to a printed wired board 18. Even a nozzle holder 72 may 
constitute a wearing head and you may think that a wearing head does not contain an adsorption nozzle. 

[0023] Said holder slewing gear 76 is formed in the rise-and-fall member 80. The holder slewing gear 76 makes the motor 100 
for a revolution a driving source, a revolution of the motor 100 for a holder revolution is transmitted to a nozzle holder 72 by 
the actuation gear 102 and the driven gear 104, and arbitration is made for a nozzle holder 72 to carry out the include-angle 
revolution of it in forward reverse both directions by the circumference of a vertical axis. 

[0024] Said adsorption nozzle 70 has the adsorption tubing 112 by which fitting was carried out to the nozzle body 110 and 
the nozzle body 110. and is held by the nozzle holder 72 at that relative displacement to shaft orientations is possible, and 
relative revolution impossible, the adsorption nozzle 70 should adsorb electronic parts 24 with negative pressure, and pass 
the path prepared in the nozzle holder 72 etc. — it connects with the source of negative pressure, the source of positive 
pressure, and atmospheric air which omit a graphic display — having — **** — electromagnetism — by the change of a 
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direction change-over valve gear (graphic display abbreviation), the adsorption tubing 112 is made alternatively open for free 
passage by the source of negative pressure, the source of positive pressure, and atnnospheric air. and electronic parts 20 are 
held and released. 

[0025] Moreover, the emitter slack luminescence plate 120 is formed in relative revolution impossible, and is arranged in the 
surroundings of the adsorption nozzle 70 by the driven gear 104. Disc-like is accomplished, fluorescent paint is applied to the 
underside, and the luminescence plate 120 constitutes the luminescence side 122 from an example of a graphic display. 
[0026] As shown in drawing 4 .. the reference mark image pick-up system 132 which picturizes the substrate detected part 
slack reference mark 130 (refer to drawing 1 ) prepared in the printed wired board 18 is formed in the Y-axis slide 48 again. . 
The reference mark 130 is formed in two pieces and the location which was far apart in the diagonal line of a printed wired 
board 18 in plurality and the example of a graphic display, respectively. The reference mark image pick-up system 132 is 
equipped with the image pick-up equipment slack reference mark camera 134 (refer to drawing 4 ) and the lighting system 
136. 

[0027] In this operation gestalt. the reference mark camera 134 is equipped with the image pick-up section which has CCD ■ 
(charge-coupled device) which is a kind of solid-state image sensors, and the lens system containing an image formation ( 
lens, and let it be field image pick-up equipment which is a kind of the image pick-up equipment which acquires the 
secondary subject copy of a photographic subject at once. Many minute photo detectors are arranged on 1 flat surface, and 
CCD generates the electrical signal according to the light-receiving condition of each photo detector. The image pick-up 
field thru/or the image pick-up screen are formed of many photo detectors. The medial-axis line becomes vertical, and the 
reference mark camera 134 is formed with the downward position. A lighting system 136 irradiates a visible ray at a 
photographic subject, and illuminates a photographic subject and its circumference. 

[0028] The reference mark camera 134 formed in the Y-axis slide 48 is moved to the location of the arbitration in XY 
coordinate plane by the XY robot 30 like the components wearing unit 28. In this operation gestalt, the reference mark 
camera 134 is held by the XY robot 30, and the XY robot 30 as head migration equipment is used as image pick-up 
equipment migration equipment slack camera migration equipment.. 

[0029] The patchboard transport device 16 is explained. The patchboard transport device 16 ils equipped with the in conveyer 
142 as the Maine conveyer 140 as a biaxial substrate conveyer which intersects perpendicularly mutually in XY coordinate 
plane and which came out on the other hand and was arranged by a certain X shaft orientations (it sets to drawing 1 and is a 
longitudinal direction), and an upstream conveyer which adjoined the upstream and the downstream of the Maine conveyer 
140, respectively, and was formed in them in the patchboard conveyance direction, and the out conveyer 144 as a 
downstream conveyer as shown in drawing 1 . The configuration of these conveyers 140,142,144 is almost the same, and 
explains the patchboard conveyer 1 40 typically. 

[0030] The patchboard conveyer 140 is equipped with the guide-rail slack fixed guide rail 154 of 152 or 1 pair of feed gear, 
the movable guide rail 156. and spacing modification equipment 158 as shown in drawing 5 and drawing 6 . 
[0031] It is prepared horizontally [ the fixed guide rail 154 and the movable guide rail 156 are parallel to X shaft orientations, 
and ]. and the fixed guide rail 154 fixes a location to. the base 10, and is prepared in it, to the fixed guide rail 154, access and 
alienation are possible for the movable guide rail 156, and it is prepared in Y shaft orientations (it sets to drawing 5 and is the 
vertical direction) movable. 

[0032] As shown in the field where the fixed guide rail 154 and the movable guide rail 156 counter mutually at drawing 5 . 
respectively, while the revolution member slack ditch type pulley 160 is attached in the both ends of a longitudinal direction 
pivotable. respectively, the advice member slack belt guide 162 of the fixed guide rail 154 and the movable guide rail 156 
which constitutes a longitudinal configuration as the fixed guide rail 154 is typically shown in the part b itween the ditch type 
pulleys 160 per pair at drawing 7 , respectively is being fixed. Endless *♦ RUTO 164 of a wrapping member slack non-edge is 
rolled almost, and it shows the ditch type pulley 160 and the belt guide 162 per these pairs to migration of endless ** RUTO 
164. respectively. A protruding line is prepared in the crosswise center, possible [ relative displacement to a longitudinal 
direction ] into the slot of the ditch type pulley 160, in the cross direction, fitting is carried out to relative-displacement 
impossible, and endless ** RUTO 164 is positioned in the cross direction by the inner skin of endless ** RUTO 164. Although 
a graphic display is omitted also on the top face of the belt guide 162, a slot is formed like the ditch type pulley 160, and he 
is trying to position endless ** RUTO 164 in the cross direction. 

[0033] Endless ** RUTO 164 by the side of the fixed guide rail 154 is almost wound around the driven revolution member 
slack driven pulley 172 while it is further wound arouiid two or more tension grant member slack tension pulleys 168 and two 
or more revolution member slack ditch type pulleys 170 which were attached in the fixed guide rail 154 pivotable almost as 
shown in drawing 7 . The driven pulley 172 is being fixed to the revolution transfer shaft slack castellated shaft 178 
supported pivotable by the fixed guide rail 154 and the supporter material 1 76 in both ends, as shown in drawing 5 and 
drawing 6 . With this operation gestalt. the supporter material 1 76 constitutes a longitudinal configuration, as shown in 
drawing 5 , by the position parallel to the movable guide rail 156, fixes a location to an opposite hand and is prepared in it in 
the outside 154 of the movable guide rail 156, i.e., a fixed guide rail. While a sprocket 180 is fixed to a castellated shaft 178, it 
connects with the revolution member slack sprocket 186 of immobilization in the output shaft 184 of the motor 182 for 
electric motor slack patchboard conveyance which is a kind of a driving source with the wrapping member slack chain 188. 
[0034] moreover, two or more tension grants attached in the movable guide rail 156 pivotable as endless ** RUTO 164 by 
the side of the movable guide rail 156 was shown in drawing 6 — a member — while being almost wound around a tension 
pulley 196 and two or more ditch type pulleys 198 (a tension pulley 196 and one ditch type pulley 198 are illustrated by 
drawing 6 ) — driven — body of revolution — it is almost wound around the driven pulley 200. While the driven pulley 200 is 
attached in pivotable to the movable guide rail 156. and shaft orientations at migration impossible, spline fitting of it is carried 
out to said castellated shaft 178. Fitting is carried out to that relative displacement to shaft orientations is possible, and 
relative revolution impossible at the castellated shaft 178. Therefore, if the motor 182 for patchboard conveyance is started, 
while a sprocket 186,180 will be rotated, a castellated shaft 178 is rotated, the driven pulley 172,200 is rotated, and one pair 
of endless ** RUTO 164 is made to synchronize and go around. 
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[0035] A printed wired board 18 is carried on one pair of each bays of endless ** RUTO 164 at both the edge, and is sent to 
X shaft orientations with a level position along with a straight line with migration of endless ** RUTO 164 by. friction between 
endless RUTO 164. In this operation gestalt the belt driving gear 202 is constituted by the motor 182 for these 
patchboard conveyance, a chain 188, sprockets 186 and 180. the ditch type pulleys 160. 170. and 198. and driven pulley 
172.200 grade, and the feed gear 152 is constituted with one pair of endless ** RUTO 164 by them. 

[0036] As shown in drawing 5 thru/or drawing 7 , the advice member 210 is being fixed to the top face of the fixed guide rail 
154 and the movable guide rail 156, respectively, and after immobilization functions as the advice section of the fixed guide 
rail 154 and the movable guide rail 156. and constitutes an advice means. The advice member 210 has the vertical slideway 
212 while it accomplishes tabular and has the almost same die length as the fixed guide rail 154 and the movable guide rail 
156. These one pairs of slideways 212 show the both-sides side 216 parallel to the feed direction of the shape of a straight 
line of the printed wired board 18 sent by the feed gear 152 with a proper clearance from the both sides of the cross • 
direction of a printed wired board 18. and show a printed wired board 18 to the longitudinal direction of the fixed guide rail 
154 and .the movable guide rail 156. While the presser-foot section 214 is formed in two advice members 210 in one along 
with the longitudinal direction, respectively and preventing the relief of a printed wired board 18 at the time of delivery, a 
printed wired board 18 is clamped at the time of electronic-parts wearing. 

[0037] In addition, an arrester 220 is formed and he is trying to make a predetermined halt location a. printed wired board 18 
stopped in the patchboard conveyance direction of the Maine conveyer 140, as shown in the edge side of the downstream at 
drawing 1 . A predetermined halt location is a location where a printed wired board 18 will be in the condition of being mostly 
located in the location corresponding to a center of the components feeder 14, in the patchboard conveyance direction. 
[0038] An arrester 220 contains the halt member migration equipment (a graphic display abbreviation) which moves to the 
halt member 222 which it engages [ member ] with a printed wired board 18, and stops the migration, the halt location which 
makes the halt member 222 advance into the moving trucking of a printed wired board 18, and stops migration of a printed 
wired board 18, and the evacuation location which is evacuated from moving trucking and permits migration of a printed wired 
board 18. Halt member migration equipment is constituted considering the air cylinder as a hydrostatic pressure cylinder 
which is a kind of for example, a hydrostatic pressure actuator as a driving source, and moves the halt member 222 
automatically. It is detected by the patchboard halt detection equipment which omits a graphic display that the printed wired 
board 18 was stopped by the predetermined halt location with the arrester 220, and delivery of the printed wired board 18 by 
the feed gear 152 is stopped based on the detecting signal. 

[0039] Moreover, it is a part between the fixed guide rail 154 and the movable guide rail 156, and the printed wired board 
supporting structure 226 (refer to drawing 1 ) as the substrate supporting structure is formed in the location corresponding 
to the printed wired board 18 stopped by the arrester 220. and he is trying to support a printed wired board 18 from a lower 
part While the printed wired board supporting structure 226 has two or more supporter material Which supports a printed 
wired board 18 and supports a printed wired board 18 with a level position from a lower part, he pinches its printed wired 
board 18 between the presser-foot sections 214 which the clamp member was prepared and were prepared in the fixed guide 
rail 154 and the movable guide rail 156, and is trying to hold a printed wired board 18 with a position with the level front face. 
Said XY coordinate plane is parallel to the front face of the printed wired board 18 stopped by the predetermined halt 
location with the arrester 220, the base plane is constituted, and said reference mark camera 134 is moved to the location of 
the arbitration in a base plane parallel to the front face of the printed wired board 18 stopped by the position by the XY robot 
30. 

[0040] As shown in drawing 5 , while the both ends of two or more advice member slack guide rods 230 fix a location, 
respectively and being supported by the above-mentioned fixed guide rail 154 and the supporter. material 176, by them, the 
both ends of two or more feed screw slack ball screws 232 are supported by the migration impossible of shaft orientations 
pivotable, respectively. The guide rod 230 and the ball screw 232 are formed in parallel at Y shaft orientations. While the 
movable guide rail 156 is screwed in a ball screw 232 in the rail nut 236 of immobilization in it, in the shown around section 
slack guide block 240, fitting of the sliding of it is made possible to shaft orientations at the guide rod 230. To the outside 
156, i.e., a movable guide rail, the body-of-re volution slack sprocket 242 is attached in the edge made to begin to extend to 
an opposite hand at relative revolution impossible, respectively from the fixed guide rail 154 of two or more ball screws 232. 
[0041] Moreover, two or more tension sprockets 246 are formed in the outside of the fixed guide rail 154 pivotable at the 
circumference of an axis parallel to axis of rotation of a sprocket 242, and the chain 248 of a wrapping member slack non- 
edge is almost wound around these sprockets 242.246. A revolution of the motor 250 for width-of-face modification which is 
a kind of a driving source slack electric motor is transmitted to one side of two ball screws 232 through a reducer 252, and 
the direct drive of the ball screw 232 is carried out to it by the motor 250 for width-of-face modification. A revolution of the 
motor 250 for width-of-face modification is transmitted to the ball screw 232 of another side with a sprocket 242 and a 
chain 248. Two ball screws 232 are synchronized and rotated by that cause, the movable guide rail 156 is uniformly moved in 
the direction parallel to Y shaft orientations in a longitudinal direction, it is made to approach and estrange to the fixed guide 
rail 154. spacing (distance) of each slideway 212 of both the guide rails 154.156 is changed, and the width efface of the 
Maine conveyer 140 is changed. The width efface of the Maine conveyer 140 is the distance between one pair of slideways 
212. Although the activity of an AC motor is also possible, in this operation gestalt, a DC motor is used, and the motor 250 
for width-of-face modification is constituted by shortening the resistance welding time so that a rate may become small. In 
this operation gestalt. a sprocket 242 and chain 248 grade constitute a revolution transport unit, and constitute spacing 
modification equipment 158 with the ball screw 232. the rail nut 236, and the motor 250 grade for width-ofH^ace modification. 
Even if spline fitting is carried out to the castellated shaft 178 and the location of the movable guide rail 156 changes, a 
revolution of the motor 182 for patchboard conveyance is transmitted to the driven pulley 200. and an endless belt 164 is 
made to go around, although the driven pulley 200 of said feed gear 152 is moved with the movable guide rail 156. 
[0042] In addition, in this operation gestalt. by performing inching actuation, an operator can rotate the motor 250 for width- 
of-face modification, and can move the movable guide rail 156. Moreover, the operating member slack handle 258 is made to 
engage with relative revolution impossible one of two or more of the ball screws 232 at drawing 5 . as a two-dot chain line 
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shows, also when an operator operates a handle 258 and rotates a ball screw 232. the movable guide rail 156 can be moved 
and the width of face of the patchboard conveyer 140 can be changed. 

[0043] As shown in the movable guide rail 156 at drawing 5 , the rail reference mark 270 as a rail detected part is formed In 
this operation gestalt. in the movable guide rail 156. it is prepared in another object and is fixed to the movable guide rail 
156, and the rail reference mark 270 functions as some movable guide rails 156. after immobilization. 
[0044] While the mark formation member 272 is fixed to pars intermedia in the patchboard conveyance direction of the 
movable guide rail 156, the rail reference mark 270 is formed in the top face of the mark formation member 272. In this 
operation gestalt. the rail reference mark 270 accomplishes a round shape, and it is prepared so that it may have the optical . 
property which can be clearly distinguished from parts other than rail reference mark 270 of the top face of a background 
272. i.e., a mark formation member. For example, the rail reference mark 270 is made into the brightness or color which has 
different contrast from a background, and is made black [ the rail reference mark 270 / white and a background ] with this 
operation gestalt. Reverse is sufficient. The rail reference mark 270 is formed by printing with this operation gestalt. A seal 
may be stuck and a reference mark may be prepared. Moreover, with this operation gestalt, the top face of the mark 
formation member 270 is established in the location of the almost same height as the front face of the printed wired boar^ 1 8 
at the time of electronic-parts wearing. 

[0045] Although the in conveyer 142 and the out conveyer 144 are constituted almost like the Maine conveyer 140. and all * 
graphic displays are omitted, it has a feed gear 152. the fixed guide rail 154, the movable guide rail 156. and spacing 
modification equipment 158. and the rail reference mark 280,282 is formed in the edge by the side of the Maine conveyer 140 
of each movable guide rail 156 like the reference mark 270. respectively. The edge by the. side of the Maine conveyer 140 is 
located in the location corresponding to the both ends of the in conveyer 142 and the out conveyer 144 which were far apart 
in the patchboard conveyance direction of the components feeder 14, and the reference mark 280,282 is formed in the 
migration field of the reference mark camera 134 by the XY robot 30, respectively. Let the migration field of the reference 
mark camera 134 by the XY robot 30. i.e.'. the migration field of the wearing head 100, be sufficient field to equip ejection and 
a printed wired board 18 with electronic parts 24 from each part article feed zone of all the feeders 22 of the components 
feeder 14. ' 

[0046] Moreover, like said arrester 220, as roughly shown* in the in conveyer 142 and the out conveyer 144 at drawing 1 , . 
respectively, although the arrester 294,296 which has the haK member 290,292 is formed and he is trying to make a 
predetermined halt location a printed wired board 18 stopped, the printed wired board supporting structure Is not prepared. 
The predetermined halt location by the arrester 294 is a location where the edge of the downstream is located In the edge by 
the side of the Maine conveyer 140 of the in conveyer 142 in the patchboard conveyance direction of a printed wired board 
18. and the predetermined halt location by the arrester 296 is a location where the edge of the downstream is located in one 
end of an opposite hand in the Maine conveyer 140 of the out conveyer 144 In the patchboard conveyance direction of a 
printed wired board 18. An .arrester 294,296 may be omitted about the in conveyer 142 and the out conveyer 144. In addition. 
In drawing 1 . in order to make an understanding easy, the reference mark 270 grade is illustrated actually more greatly. 
[0047] It is a location corresponding to one side of the ball screw 34 which moves the X-axis slide 36 to the X-axis slide 36 
exactly as shown in drawing 1 and drawing 2 . and the components image pick-up system 300 is attached in the location 
between the components feeder 14 and a printed wired board 18 at migration impossible. The components image pick-up 
system 300 is constituted by the JP,2001-1601 35,A official report like the components image pick-up system of a 
publication, and is explained briefly. 

[0048] The components image pick-up system 300 is equipped with image pick-up equipment 302 and p lighting system 304 
as shown in drawing 3 . In this operation gestalt. image pick-up equipment 302 is equipped with the components camera 306 
and the light guide equipment 308 which picturize electronic-parts 24 grade, and light guide equipment 308 has the reflecting 
mirror 310,312 as a reflector. The reflecting mirror 310,312 is being fixed to the lower part of the X-axis slide 36 with the 
bracket which omits a graphic display, and the components camera 306 is being fixed downward to the X-axis slide 36 by the 
attachment component 316. In this operation gestalt, like said reference mark camera 190, the components camera 306 is 
field image pick-up equipment, and let it be a CCD camera. 

[0049] The lighting system 304 is constituted so that ultraviolet rays and a visible ray may be selectively irradiated toward 
the adsorption nozzle 70. The luminescence plate 120 formed about the adsorption nozzle 70 absorbs ultraviolet rays, and 
emits a visible ray. The components wearing unit 28 Is moved by the XY robot 30, In Y shaft orientations, it Is a location 
corresponding to a ball screw 34, and if the location located on a reflecting mirror 310 is reached, the components camera 
306 can picturize electronic parts 24. The components camera 306 picturizes the en face view or projection image of a . 
photographic subject according to the light irradiated by the lighting system 304. 

[0050] This electronic-parts wearing system is controlled by the control unit 350 shown in drawing 8 . However, drawing 8 
takes out and shows only the deep part of relation to this invention among these systems. A control unit 350 makes a 
computer 351 a subject, and, as for a computer 351, the processing unit (it is written as PU) 352, a read-only memory (ROM) 
354, random access memory (RAM) 356, input port 358, and an output port 360 are connected by the bus line. 
[0051] The image processing computer 362 which analyzes the data of the image picturized with said reference mark camera 
134 and the components camera 306. and an encoder 364,365 are begun in input port 358. and various detectors and 
computers are connected to it Said motor 40 grade for X-axis slide migration and various actuators are connected to the 
output port 360 through the actuation circuit 366, respectively. Various control programs, data. etc. including a conveyer 
****** routine which express with a flow chart to drawing 9 are stored in RAM356, a printed wired board 18 is automatically 
equipped with electronic parts 24 by activation of these control programs, and an electronic circuitry is assembled. 
[0052] In addition, the above-mentioned motor 40 grade for X-axis slide migration is a kind of a driving source slack electric 
motor, and with this operation gestalt. although motors other than motor 250 for width-of-face modification are used as the 
servo motor, if they are controllable motors, they can adopt angle of rotation, and can also use a step motor etc. Angle of 
rotation of a servo motor is detected by the encoder as angle-of-rotation detection equipment. The encoder 364.365 formed 
about the motor 40 for X-axis slide migration and the motor 52 for Y-axis slide migration is typically shown in drawing 8 . 
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[0053] Wearing to the printed wired board 1 8 of the electronic parts 24 in the electronic-parts wearing systenr^ constituted as 
mentioned above is explained. In this electronic-parts wearing system, in advance of wearing initiation of electronic parts 24. 
each width of face of the Maine conveyer 140, the in conveyer 142, and the out conveyer 144 is changed, and spacing which 
it is between the slideways 212 of the guide rail 154,156 whose number is one each is spacing suitable for the dimension of a 
right-angled, the width efface, i.e.. conveyance direction, of the printed wired board 18 equipped with electronic parts 24, 
direction, and is changed into the magnitude suitable for conveyance of a printed wired board 18. Since each ****** of these 
conveyers 140.142,144 is performed similarly, it explains ****** of the Maine conveyer 140 typically. 

[0054] Width-of-face modification is the location (henceforth) of the rail reference mark 270 of the movable guide rail 15.6 at 
the time of the width of face of the Maine conveyer 140 being adjusted so that width of face may make the Maine conveyer 
140 support a known orientation plate and spacing of each slideway 212 of a guide rail 154,156 may become, the magnitude 
suitable for an orientation plate. It acquires, a rail criteria location — calling — with the rail criteria location and the width of 
face of an orientation plate A target position is set up based on the width efface of the printed wired board 18 which should 
be convjByed by Maine conveyer 140, and it is automatically carried out by moving the movable guide rail 156 so that the. rail 
reference mark 270 may be located in the target position. Although it is also possible to use the actual printed wired board 
18 as an orientation plate, with this operation gestalt, the orientation plate only for width~of-face adjustments is used. 
Although an orientation plate omits a graphic display, in this operation gestalt tabular [ rectangular ].is accomplished like a 
printed wired board 18. one kind of thing is prepared, and it is supported by Maine conveyer 140 like a printed wired board 18. 
An orientation plate is the same as the printed wired board 1 8 which two or more kinds of things are prepared, and then ' 
should be conveyed, or can be used, choosing the orientation plate of the width of face near it 

[0055] Beforehand, a rail criteria location is before initiation of wearing for example, for example, is acquir-ed at the time of 
commencement-of-work inspection. At the time of acquisition, are manual, for example, an operator does inching actuation 
of the motor 250 for width-of-face modification, and moves the movable guide rail 156. So that an orientation plate may be 
carried on one pair of the Maine conveyer 140 of endless belts 164 and spacing of one pair of slideways 212 may become the 
magnitude suitable for an orientation plate That is, the width efface of the Maine conveyer 140 is acUusted so that one pair 
of side faces equivalent to one pair of side faces 216 of a printed wired board 18 of an orientation plate may be shown bty 
one pair of slideways 212 with a proper clearance. The width efface of an orientation plate is known, and the width of face of 
the Maine conveyer 140 will be in a known condition by adjusting the width of face of the Maine conveyer 140 using an 
orientation plate. The value which added the clearance between an orientation plate and one pair of slideways 212 to the 
width of face of an orientation plate becomes the known width efface of the Maine conveyer 140. 
[0056] The XY robot 30 is made to move the reference mark camera 134 after width-of-face adjustment, and the rail 
reference mark 270 is made to picturize. Under the present circumstances, the reference mark camera 134 is moved by an 
operator's manual operation. An operator does Inching actuation of the motor 40 for X-axis slide migration, and the motor 52 
for Y-axis slide migration. The location where the rail reference mark 270 Is located in the location where the reference mark 
camera 134 was beforehand defined In the image pick-up field. For example, It Is made to move to the location where the 
core of the rail reference mark 270 will be in the condition of being in agreement with the image pick-up core which is a core 
of an image pick-up field. The rail reference mark 270 is made to picturize and it is acquired as a rail criteria location whose 
location of the reference mark camera 134 in that case is a location of the rail reference mark 270. The value of the encoder 
364.365 which detects each angle of rotation of the motor 40 for X-axis slide migration in the condition that the core of the 
rail reference mark 270 is in agreement with an image pick-up core, and the motor 52 for Y-axis slide migration, respectively 
is memorized by RAM356 as a value which specifies a rail criteria location. 

[0057] Subsequently, about each of two or more kinds of printed wired boards 18 by which wearing of electronic parts 24 is 
planned in this system, the target position of the movable guide rail 156 at the time of conveying each printed wired board 18 
is set up, it matches with the class of printed wired board 18, and RAM356 memorizes. From a rail criteria location, the 
location which only the difference of the width efface (dimension of the conveyance direction and a right-angled direction) 
of a printed wired board 18 and the width efface of an orientation plate left to Y shaft orientations (access, alienation to the 
fixed guide rail 154 of the movable guide rail 156 direction) is a target position, and a target position is set up about the rail 
reference mark 270, and is memorized with the value of the encoder 364,365 which detects angle of rotation of the X-axis 
and the motors 40 and 52 for Y-axis slide migration. In addition, each width efface of two or more kinds of printed wired 
boards 18 and the width of face of an orientation plate are memorized by RAM356. 

[0058] Conveyer ****** Is explained according to the conveyer ****** routine shown in drawing 9 , Conveyer ****** Is 
explained roughly. At the time of ******, first, the reference mark camera 134 is made to picturize the rail reference mark 
270. the current location of the movable guide rail 156 is acquired, the travel and direction of [ for moving the movable guide 
rait 156 to a target position ] are searched for, and the movable guide rail 156 is moved to a target position with spacing 
modification equipment 158. Under the present circumstances, move the reference mark camera 134 to a target position 
ahead of the movable guide rail 156, and make the rail reference mark 270 picturize, if the movable guide rail 156 approaches 
a target position, it will be made to slow down, and it will be made to stop if it reaches to a target posrtion. 
[0059] Step 1 (it is henceforth indicated as SI.) of a conveyer ****** routine It is the same about other steps. It sets and 
the judgment of whether the flag F1 is set to ON is performed. The flag F1 is reset at OFF in initial setting of the main 
routine which omits a graphic display etc.. the judgment of SI is set to NO, 82 is performed, and it is judged whether the flag 
F2 is set to ON. The flag F2 is also reset at OFF, the judgment of 82 is set to NO, S3 is performed, and the current location 
of the movable guide rail 156 Is acquired, 

[0060] The current position of the movable guide rail 156 is detected by picturizing the rail reference mark 270 with the 
reference mark camera 134. Reading appearance of the target position of the movable guide rail 156 set up about the printed 
wired board 18 conveyed by current Maine conveyer 140 is carried out from RAM356, and the reference mark camera 134 is 
moved by the XY robot 30 according to the target-position data. The target position is prescribed by the value of an encoder 
364,365, If the reference mark camera 134 Is moved to the location used as the value to which the detection value of these 
encoders 364,365 was set, it will be located at the image pick-up core by the target position, and the reference mark camera 
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134 will picturize the rail reference mark 270 in the condition. In. addition, in this operation gestatt. before initiation of a series 
of wearing, the width efface of the Maine conveyer 140 is adjusted to the width efface suitable for advice of an orientation 
plate, and a change of the conveyer width of face about the printed wired board 18 of the first class is made from the 
condition that conveyer width of face was adjusted to the width of face suitable for advice of an orientation plate, among two 
or more kinds of printed wired boards 18 equipped with electronic parts 24. Therefore, the reference mark camera 134 is 
moved to said rail criteria location, the rail reference mark 270 is picturized, and the current location of the movable guide 
rail 156 is acquired. 

[0061] Data, such as the data about the rail reference mark 270. for example, the configuration of the rail reference mark 
270, a dimension, and a color, are memorized by the image processing computer 362, the image processing of the image pick- 
up data is carried out by the image processing computer 362, and the center position of the rail reference mark 270 is 
acquired as a location of the movable guide rail 156. In an image processing computer 362. the location to the image pick-up 
core of the core of the rail reference mark 270 is called for, and a computer 351 is supplied. And based on the location and a 
target position, the location of the core of the rail reference mark 270 is called for with the value of an encoder 364,365. The 
location of this rail reference mark 270 is a current location of the movable guide rail 156. An image processing computer p62 
is made to memorize the target position of the movable guide rail 156. and in an image processing computer 362. the center 
position of the rail reference mark 270 is called for with the value of an encoder 364,365, and may be made to be supplied to 
a computer 351. 

[0062] If the current position of the movable guide rail. 156 is detected, S4 will be performed and the movable guide rail 156 
and the reference mark camera 134 will be made to start migration toward the target position of the movable guide rail 156 
set up about the printed wired board 18 which should be conveyed next. The reference mark camera 134 is moved to the 
location where an encoder 364,365 serves as a value which specifies a target position. About the movable guide rail 156, frpm ■ 
the target position of the movable guide rail 156 set up about the printed wired board 18 which should be conveyed next, and 
the current location of the movable guide rail 156, the migration direction and travel of the movable guide rail 156 are found, 
and it is moved by spacing modification equipment 158. The starting command of the motor 250 for width-of-face 
modification is outputted. the motor 250 for width-of-face modification is started, and the moVable guide rail 156 is made to 
start migration toward a target position so that the rail reference mark 270 may be located in the target position decided 
based on a rail criteria location, the width efface of an orientation plate, andthe width efface of the printed wired board 18 
which should be conveyed next. Moreover, a flag F2 is set to ON. 

[0063] Subsequently, S5 is performed and it is judged whether the reference mark camera 134 reached to the target position. 
The reference mark camera 134 is moved at high speed, and it is made to reach from the movable guide rail 156 to a target 
position ahead of the movable guide rail 156. If the reference mark camera 134 has not reached to a. target position, the 
judgment of S5 is set to NO and activation of a routine is ended. 

[0064] Next, when S2 is performed, the judgment is set to YES, S3 and S4 are skipped, S5 is performed, and SI, S2, and S5 
are repeatedly performed until the reference mark camera 134 reaches to a target position. If the reference mark camera 134 
reaches to a target position, while the judgment of S5 will be set to YES, S6 will be performed and the reference mark 
camera 134 will be stopped, a flag F1 is set to ON. 

[0065] Subsequently. S7 is performed and it is judged whether the movable guide rail 156 approached :he target position. 
This judgment is shorter than the time amount which this operation gestalt takes moving to a target position from the 
current position (location at the time of migration initiation) after the movable guide rail 156 starts mig-ation, is the time 
amount of the rate beforehand set up to that time amount, and is performed by whether the time amount taken to arrive at 
the location which can be referred to as having approached the target position passed. This time amount is acquired frortn the 
current position of the movable guide rail 156 based on the travel to a target position, and the passing speed pattern of the 
movable guide rail 156. The judgment of S7 is NO at the beginning, and activation of a routine is ended. 
[0066] If SI and S7 are performed repeatedly and they reach until the movable guide rail 156 approaches a target position, 
the judgment of S7 will be set to YES, S8 will be performed, and it will be judged whether the flag F3 is set to ON, The flag 
F3 is reset in initial setting of a main routine etc. at OFF. and while being set to NO. performing S9. emitting the slowdown 
command of the passing speed of the movable guide rail 156 and the judgment of S8 being decelerated by the movable guide 
rail 156. a flag F3 is set to ON. 

[0067] Subsequently. S10 is performed and the reference mark camera 134 is ♦♦♦*(ed) in an image pick-up. Image pick-up 
data are processed by the image processing computer 362, and the processing result is supplied to a computer 351. And in 
S11, the judgment of whether the movable guide rail 156 advanced into the image pick-up field of the reference mark camera 
134 is performed based on image-processing data. This judgment is performed by whether the rail reference mark 270 was 
picturized. For example, if the area of the image of the rail reference mark 270 formed in an image pick-up field becomes the 
magnitude exceeding the ratio beforehand set up to the area of the plane view of the rail reference mark 270. it will be judged 
with having advanced into the image pick-up field. When all the images of the rail reference mark 270 are formed, or when the 
core of the rail reference mark 270 changes into the condition of being located in an image pick-up field, you may make it 
judge with the rail reference mark 270 having advanced into the image pick-up field. The judgment of S11 is NO at the 
beginning, and activation of a routine is ended. 

[0068] SI, S7, S8. SIO. and SI 1 are repeatedly performed until the rail reference mark 270 is picturized. If the movable guide 
rail 156 advances into an image pick-up field and the rail reference mark 270 is picturized, the judgment of S11 will be set to 
YES, SI 2 will be performed, and it will be judged whether the flag F4 is set to ON. This judgment is NO, and while SI 3 is 
performed, the slowdown command of the passing speed of the movable guide rail 156 is emitted and the movable guide rail 
156 is decelerated further, a flag F4 is set to ON. 

[0069] Subsequently, SI 4 is performed and it is judged whether it arrived at the location of setting-out distance and this side 
fi'om whether the movable guide rail 156 reached to the target position mostly and a target position. After the halt command 
of the motor 250 for width-of-face modification is emitted, setting-out distance is the distance which the rail reference mark 
270 of the movable guide rail 156 arrives at a target position exactly, and will be in the condition of having stopped, when the 
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motor 250 for width-of-face modification stops. After the movable guide rail 156 has approached the target position, since it ' 
is decelerated, it is possible to predict the attainment to a target position, before the attainment to a target position, to emit 
a halt command, and to make a target position suspend the movable guide rail 156, and it is judged whether in S14, the 
movable guide rail 156 reached to the target position mostly. This judgment is performed by whether the core of the rail 
reference mark 270 arrived at the location of setting-out distance this side from the image pick-up core. This judgment is 
NO at the beginning, and activation of a routine is ended. 

[0070] A post process is performed, while the judgment of SI 4 will be set to YES, 815 will be performed, the halt command 
of the movable guide rail 156 will be emitted and the motor 250 for width-of-face modification will be stopped, if 81, S7, 88. 
810. 81 1. 81 2, and 814 are performed repeatedly and reach until the movable guide rail 156 reaches to a target position 
mostly. Processing of resetting flag F1 grade at OFF is performed. Thus, distance migration is carried out and the niovable 
guide rail 156 is changed into the width efface suitable for guiding the printed wired board 18 which is taken to result from, 
the current position to a target position with spacing modification equipment 158 and by which conveyer width of face is 
conveyed next. 

[0071] Thus, in the condition that the reference mark camera 134 was located by the target position ahead oiFthe movable 
guide rail 156, and picturized the rail reference mark 270. and the movable guide rail 156 arrived at the target position, it is 
the check of having become the width of face suitable for the printed wired board 18 which the width of face of the. Maine 
conveyer 140 should convey next to stop the movable guide rail 156 in the condition that the core of the rail reference mark 
270 will be in the condition of being located focusing on an image pick-up. As long as it picturized the rail reference mark 270 
with the reference mark camera 134. it acquired the location of the movable guide rail 156 and it has shifted from the target 
position after the halt of the movable guide rail 156, a discrepancy and a direction are acquired and you niay make it correct 
It may be made to check by acquisition of the location of the movable guide rail 156 whether the width efface of the Maine 
conveyer 140 has turned into suitable width efface. 

[0072] It is checked while conveyer width efface is similarly changed in the in conveyer 142 and the out conveyer 144. While 
conveyer width efface is adjusted using an orientation plate and width of face of a conveyer 142,144 is made into a known 
condition, the target position of the movable guide rail 156 is set up, the current location of the movable guide rail 156 is. 
obtained based on the image pick-up of the rail reference mark 280.282 with the reference mark camera 134, and the * 
movable guide rail 156 is moved to a target position from a current location. What is necessary is not to ask the sequence of 
modification of each width of face of a conveyer 140.142.144, for example, just to change it from the conveyer which can be 
changed. Or modification sequence may be set up beforehand. By changing the width efface of a conveyer 140,142,144 into 
the same width efface, it is made mutually in agreement and a printed wired board 18 is conveyed smoothly to conveyers 
140-144. It is the target position where the conveyer width efface suitable for the printed wired board 18 which should 
convey each movable guide rail 156 of a conveyer 140.142.144 next respectively is obtained, and' coincidence is checked 
while the location of each movable guide rail 156 of a conveyer 140,142.144 is made in agreement by making it move to the 
location where the set-up conveyer width efface is obtained, and making it stop based on the image pick-up of the rail 
reference mark 270,280.282 with the reference mark camera 134. After each movable guide rail 156 was moved to the target 
position and stopped in the conveyer 140,142.144, Move the reference mark camera 134 to a target position, and the rail 
reference mark 270,280,282 is made to picturize. the location of the rail reference mark 270,280.282 — being based — * 
access of each movable guide rail 156 and alienation — the location in a direction being acquired and it checking whether 
they are in agreement, and, if not in agreement Correct the location gap to a target position, the location of each movable 
guide rail 156 is made in agreement and you may make it make the width efface of a conveyer 140,142,144 in agreement. 
[0073] At the time of wearing to the printed wired board 18 of electronic parts 24, a printed wired board 18 is supplied from 
the patchboard feeder which omits a graphic display or another substrate activity system formed in the upstream of this 
electronic-parts wearing system, for example, an adhesives coater, screen-stencil equipment, etc.. and it is carried in to the 
in conveyer 142. Under the present circumstances, if there is no printed wired board 18 in the Maine conveyer 140. a printed 
wired beard 18 will be carried in to the Maine conveyer 140 from the in conveyer 142, without being stopped, and will be 
stopped by the position with an arrester 220. If a printed wired board 18 is in the Maine conveyer 140, it will be stopped by 
the arrester 294 and a printed wired board 18 will be made to stand by in preparation for carrying in on the Maine conveyer 
140 on the in conveyer 142. The in conveyer 140 functions as a standby area. And if wearing of the electronic parts 24 to a 
printed wired board 18 is completed and it is taken out from the Maine conveyer 140 to the out conveyer 144, the printed 
wired board 18 made to stand by will be carried in to the Maine conveyer 140 from the in conveyer 142. 
[0074] A printed wired board 18 is raised from one pair of endless ** RUTO 164, and both edges parallel to the conveyance 
direction are forced on the presser-foot section 214 of the advice member 210 by the clamp member prepared in the printed 
wired board supporting structure 226, and it is clamped while it is stopped by the arrester 220 and supported by the 
supporter material of the printed wired board supporting structure 226 from a lower part. These clamp member and the 
presser-foot section 214 constitute patchboard clamp equipment. 

[0075] While the reference mark camera 134 is moved by the XY robot 30 in the condition, picturizing two reference marks 
130 prepared in the printed wired board 18, respectively, carrying out the image processing of the image pick-up data and 
detecting the maintenance position error of the printed wired board 18 by the printed wired board supporting structure 226. 
the horizontal position error of X shaft orientations each of many components wearing parts and Y shaft orientations is 
searched for. And the wearing head 100 is moved by the XY robot 30. and takes out electronic parts 24 from the components 
feed zone of a feeder 22. After drawing, if the position of electronic parts 24 is changed in the time of adsorption and 
wearing, the adsorption nozzle 154 will be rotated by the holder slewing gear 76. 

[0076] And while moving to a printed wired board 18. electronic parts 24 are stopped on the reflecting mirror 310 of the 
components image pick-up system 300. and are picturized with the components camera 306. Based on the image pick-up 
data, the maintenance position error (a center position error and a revolution position error are included) of the electronic 
parts 24 by the adsorption nozzle 70 is detected and corrected, and the covering arrival part of a printed wired board 18 is 
laid and equipped with it A revolution position error is corrected by rotating the adsorption nozzle 70 with the holder slewing 
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gear 76. and a center position error is corrected by correction of the travel of the wearing head 100 by the-XY robot 30. 
Under the present circumstances, a gap of the center position of the electronic parts 24 produced by correction of the 
horizontal position error of the components wearing part searched for previously and the revolution position error of 
electronic parts 24 is also corrected collectively. 

[0077] The printed wired board 18 which wearing of all the planned electronic parts 24 ended is taken out by the out 
conveyer 144 from the Maine conveyer 140, and is taken out from the out conveyer 144 to substrate activity systems, such 
as the substrate activity systfsm of the downstream which omits a graphic display, for example, the wearing condition test 
equipment which inspects the wearing condition of electronic parts 24, and a solder reflow system, or patchboard receipt 
equipment Under the present circumstances, if there is a situation which cannot receive a printed wired board 18 promptly 
in a downstream system etc., it will be stopped by the arrester 296 and a printed wired board 18 will be made to stand by in 
preparation for taking out on the out conveyer 144. The out conveyer 144 functions as a standby area, a printed wired board 
18 is newly carried in and supported by the Maine conveyer 140 in the meantime, and wearing of electronic parts 24 is 
performed. Thus, when a printed wired board 18 is conveyed from the In conveyer 140 to the out conveyer 144, while being • . 
sent by the feed gear 152 in each conveyer 140.142,144, one pair of side faces 216 are shown by each slideway .212 of th^ 
fixed guide rail 154 and the movable guide rail 156 with a proper clearance. 

[0078] Thus, in the electronic-partis wearing system of this operation gestalt, although spacing modification equipment 158 is 
constituted using the electric motor with which angle of rotation is not detected by angle-of-rotation detection equipment, 
conveyer width efface can be changed often! precision ] and cheaply by using the reference mark camera 134 and the XY 
robot 30. Moreover, since a criteria rail location is acquired using the orientation plate which is an exclusive substrate and 
the target position of the movable guide rail 156 is set up based on it, whenever the width of face of a printed wired board 18 
changes, even if conveyer width efface is changed, an error cannot accumulate and conveyer width efface can be changed 
with a sufficient precision. 

[0079] In addition, in case the current position of the movable guide rail 156 is acquired at the time of modification of 
conveyer width efface Even if it makes it picturize by moving the. reference mark camera 134 to the target position set up 
about the printed wired board 18 currently actually supported by conveyer As long as the raihreference mark 270 may net be 
picturized, information equipment may report an abnormal occurrence noting that abnormalities occur, or the reference mark 
camera 134 is moved, and you may make it look for the rail reference mark 270. for example, if the reference mark camera 
134 is moved setting-out distance every in X shaft orientations and Y shaft orientations, respectively, it picturizes — making 
— these migration and an image pick-up — a predetermined number — if it is made to carry out repeatedly and the rail . 
reference mark 270 is picturized in the meantime, the location of the movable guide rail 156 will be acquired based on the 
image pick-up data. Generating of abnormalities Is reported when the rail reference mark 270 is not picturized as a 
predetermined number and a line in migration and an image pick-up. 

[0080] It is good once to eyen slow down, or without slowing down in the middle of migration, it moves to a target position 
and you may make it stop in the above-mentioned operation gestalt at the time of modification of conveyer width of face, 
although the movable guide rail 156 is slowed down in two steps and he was trying to arrive at a target position. In that case, 
you may make it the reference mark camera 1 34 move to a target position in advance of the attainment to the target 
position of the movable guide rail 156, and may make it move to a target position after attainment. Anyway, it checks whether 
the reference mark camera 134 has become the width efface suitable for the printed wired beard 18 vfhich should picturize 
the rail reference mark 270 after the movable guide rail 156 has stopped, and should detect the center position, and 
conveyer width efface should convey next. If there is no rail reference mark in the location whose certer position, the 
location 270 where it was set beforehand, for example, the rail reference mark, of an image pick-up field, corresponds with an 
image pick-up core, conveyer width of face will not turn into width .efface suitable for a printed wired board 18. but the 
discrepancy and direction will be searched for, and the movable guide rail 156 will be moved to width-of-face modification 
equipment 158 so that the gap may be lost. If it is made to move, the reference mark camera 134 is made to picturize the rail 
• reference mark 270, and you may make it fixed distance and check whether the movable guide rail 156 has reached to' the 
target position for the movable guide rail 156 until it stops the movable guide rail 156 where [ short ] distance migration is 
carried out rather than it reaches to a target position, and it results from the location to a target position. 
[0081] The target position of the movable guide rail set up about two or more kinds of each printed wired beard 18 may be 
made to be set up based on the rail criteria location of the movable guide rail 156, the width efface of an orientation plate, 
and the width of face of a printed wired board 18, whenever it does not need to be beforehand set up before wearing 
initiation, for example, the class of printed wired board 18 changes at the time of wearing, width efface changes and a 
change of conveyer width of face is made. 

[0082] Spacing modification equipment is good also as equipment which makes a step meter a driving source. For example, a 
step motor is used as a motor for width-of-face modification of said spacing modification equipment 158. A step motor is a 
motor which can control angle of rotation, and it is not indispensable to be able to move a movable guide rail with a sufficient 
precision to a target position, and to check conveyer width of face by control of the angle of rotation. ****** of the 
conveyer using the spacing modification equipment which makes a step motor a driving source is explained based on the 
conveyer ****** routine shewn in drawing 10 . 

[0083] In S21 of a conveyer ****** routine, it is judged whether the flag F1 1 is set to ON. This judgment is NO. S22 is 
performed and the current position of a movable guide rail is detected. This detection is similarly performed in S3 of said 
operation gestalt, and after detection, while S23 is performed and the movable guide rail 156 is made to start migration, a flag 
F1 1 is set to ON. A step motor is controlled to acquire and carry out distance migration in the direction where the migration 
direction and travel of the movable guide rail 156 were acquired based on the current position of the movable guide rail 156. 
and the target position set up about the printed wired board 18 conveyed next, and the movable guide rail 156 was acquired, 
and to reach to a target position. 

[0084] Subsequently, S24 is performed and it is detected whether the movable guide rail 156 reached to the target position. 
It is judged whether it was operated as a step motor was sufficient for the movable guide rail 156 reaching to a target 
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position, this judgment counts the pulse number which operates a step motor, and it is performed by whether that counted 
value turned into the set point. The set point is a value set up in order to move the above-mentioned distance and the 
movable guide rail 156 which were acquired about the movable guide rail 156. The judgment of S24 is NO at the beginning, 
and activation of a routine is ended. If the movable guide rail 156 reaches to a target position, while the judgment of S24 will 
be set to YES, S25 will be performed, a step motor will be stopped and the movable guide rail 156 will. be stopped, a flag F1 1 
is reset at OFF. 

[0085] In this operation gestalt. in said operation gestalt, similarly at the time of initiation of a series of wearing About the 1st 
kind of printed wired board 1 8 which conveyer width of face is acjjusted to the width of face suitable for advice of an 
orientation plate, and is equipped with electronic parts 24 It is moved to a target position from the location suitable for 
advicis of an orientation plate, and the movable guide rail 156 corresponds to the difference of the width of face of an 
orientation plate, and the width of face of the printed wired board 18 which should be conveyed next and is made to carry, 
out the include-angle revolution of the step motor. It corresponds to the known width efface of a conveyer, the width of 
face of the printed wired board 18 conveyed next and a difference with . a proper clearance, and an include-angle revolution 
is carried out About the printed wired board 18 after the 2nd kind At the time of modification of Conveyer wi'dth of face, the 
movable guide rail 156 Although the include angle corresponding to a difference with the target position set up about the 
printed wired board 18 conveyed next from the target position (current position of the movable guide, rail 156) set up about 
the printed wired board 18 conveyed immediately before and a step motor are rotated These target positions are acquired 
based on the location of the movable guide rail 156 (rail reference mark 270) in the condition that conveyer width efface was 
adjusted to the width of face suitable for advice of an orientation plate, respectively. Substantially a step motor The width of 
face of an orientation plate, next, it corresponds to a difference with the width of face of the printed wired board 18 
conveyed — it is equal to carrying out an include-angle revolution. 

[0086] In this operation gestalt, although he is trying to move the movable guide rail 1 56 to a target position from a current 
location at the time of modification of conveyer width of face for the reason on an activity disposition While sometimes 
adjusting conveyer width of face using an orientation plate and acquiring a rail criteria location The target position of the 
movable guide. rail 156 is reset up for every class of printed wired board 18. the movable guide rail 156 is moved to a target 
position in the condition, and you may make it change conveyer width of face. When there is much number of sheets of the 
printed wired board 18 of the same class equipped with electronic parts 24, whenever these readjustment and resetting 
change the class of printed wired board 18, they may be performed, and when the class of printed wired board 18 exceeds 
the number of setting out, they may be performed (when the count of width-of-face modification exceeds a predetermined 
number). Although conveyer width of face is reac}justed using an orientation plate, in the condition that did not perform 
resetting of a target position but conveyer width of face was readjusted, it is good in making it conveyer width of face made 
to change. 

[0087] Although he was trying to be made mutually in agreement while having two or more conveyers by which the 
electronic-parts wearing system which is a kind of a substrate activity system was formed together with the serial and 
changing the width of face of these conveyers, respectively, you may make it width of face made in agreement about 
niutually different plurality, for example, the conveyers which were prepared in four substrate activity systems 
400.402,404.406, respectively, in the above-mentioned operation gestalt, as shown in drawing 1 1 . The substrate activity • 
system 400,402,404.406 is used as the wearing check system which inspects the wearing condition of the electronic parts 24 
with which the screen-stencil system which prints cream-like solder using a screen, the adhesives spreading system which 
applies adhesives to a printed wired board, the electronic-parts wearing system, and the printed wired board 18 were 
equipped, and constitutes the work line. 

[0088] While each system 400,402.404.406 is equipped with said Maine conveyer 140 and every one same patchboard 
conveyer 410.412.414,416. respectively, it has a reference mark camera, camera migration equipment and a work device, and 
a printed wired board is sent to a system 406 side from a system 400 side, and an activity is done in each system. The 
patchboard conveyer 410 of a system 400 is an upstream conveyer to the patchboard conveyer 412 of a system 402, and 
the patchboard conveyer 414 of a system 404 is a downstream conveyer to the patchboard conveyer 412 of a system 402. 
Moreover, the patchboard conveyer 412 of a system 402 is an upstream conveyer to the patchboard conveyer 414 of a 
system 404. The same is said of a system 402.404.406. In this case, an activity is done also about the printed, wired board 
conveyed by any of an upstream conveyer, a downstream conveyer, and a patchboard conveyer. 

[0089] Each width of face of each conveyer 410,412,414,416 of a system 400,402,404.406 is changed like width-of-face 
modification of said Maine conveyer 140, respectively. A movable guide rail is moved to the target position set up about the 
printed wired board which should be conveyed, conveyer width efface is changed, and. thereby, each width efface is made in 
agreement about each of a system 400.402.404.406. 

[0090] Width of face is made to change a conveyer also about two or more preparations and the conveyer of these plurality, 
and you may make it at least one of the systems 400,402,404,406 made in agreement. 

[0091] Moreover, the substrate distribution system which supplies not only the substrate activity system equipped with the 
work device but the circuit board is sufficient as the system which constitutes a work line, and the substrate receipt system 
which receives the circuit board is sufficient as it. 

[0092] Furthermore, although image pick-up equipment was used as field image pick-up equipment in each above-mentioned 
operation gestalt it is good also as a line sensor. A secondary subject copy is obtained by performing a repeat image pick-up, 
a line sensor having many Image sensors arranged in the shape of a straight line, and making them it carry out relative 
displacement to a photographic subject. When picturizing a reference mark with a line sensor, a rail reference mark is made 
to picturize, the image of a rail reference mark is acquired, moving a line sensor with image pick-up equipment migration 
equipment and spacing modification equipment is controlled based on the image pick-up result. 

[0093] Moreover, although the image pick-up of the rail detected part in the condition that conveyer width of face was 
adjusted to the condition that rt was suitable for support of an orientation plate in each above-mentioned operation gestalt 
was performed when an operator moved image pick-up equipment manually, it may be made to perform a part of migration 
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[ at least] automatically. For example, move image pick-up equipment automatically with image pick-up equipment migration 
equipment first, and make it move manually, and it is made for a rail detected part to be located in the location where it was 
beforehand set up in the image pick-up field from the condition in which image pick-up equipment approached the rail 
detected part, or is made to move automatically with image pick-up equipment migration equipment altogether. The width of 
face of an orientation plate is known, it is possible to acquire the near location of a rail detected part, and it is possible to 
move image pick-up equipment to the location close to a rail detected part or a rail detected part automatically, and to make 
a rail detected part picturize.. 

[0094] Furthermore, this invention can apply a conveyer also to ****** of the substrate conveyer of the substrate activity . 
system which it has one. 

[0095] As mentioned above, although some operation gestalten of this invention were explained to the detail, it cannot pass 
over these to instantiation, but this invention can be carried out with the gestalt which performed various modification and 
amelioration based on the information of these contractors including the mode indicated by the term of the above [the 
technical problem which invention tends to solve, a technical -problem .solution means, and effectiveness]. 

I 



[Translation done,] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

T.This document has been translated by computer. So the translation may not reflect the original precisely. 
2,4e:(e:4c9|e shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the top view showing roughly the electronic-parts wearing system by which the width-of-face modification 
approach and the width-of-face doubling approach of the substrate conveyer concerning this invention are enforced. 
[Drawing 2] It is the side elevation showing the above-mentioned electronic-parts wearing system. 
[Drawing 3] It is the front view (part cross section) showing the components wearing equipment which constitutes the 
above-mentioned electronic-parts wearing system. 

[Drawing 4] It is the side elevation showing the above-mentioned components wearing equipment 

[Drawing 5] It is the top view showing the Maine conveyer of the patchboard transport device of the above-mentioned 

electronic-parts wearing system. 

[Drawing 6] It is the side elevation showing the above-mentioned Maine conveyer. 

[Drawing 7] It is drawing showing the condition of having seen the fixed guide rail of the above-mentioned Maine conveyer 
from the movable guide-rail side. 

[Drawing 8] It is the block diagram showing the deep part of relation in this invention roughly among the control devices ' 
which control the above-mentioned electronic-parts wearing system. 

[Drawing 9] It is the flow chart which shows the conveyer ****** routine memorized by RAM of the computer which 
accomplishes the subject of the above-mentioned control device. 

[Drawing 10] It is the flow chart which shows the conveyer ****** routine memorized by RAM of the computer which 
accomplishes the subject of the control device of the electronic-parts wearing system which is another operation gestalt of 
this invention. 

[Drawing 11] It is drawing explaining the width-of-face modification approach and the width-of-face doublrng approach of a 
substrate conveyer which are another operation gestalt of this invention. 
[Description of Notations] 

16: patchboard transport device 18: — printed wired board 24: — electronic parts 30:XY robot 70:adsorption nozzle 
130:patchboard reference mark 132:reference mark image pick-up system 1 34:reference mark camera 140:Maine conveyer 
142:in conveyer 144:out conveyer 152: — feed gear Motor for 250:width-of-face modification 270: Rail reference mark 
280.282: Rail reference mark 350: Control unit 400.402,404.406: Substrate activity system 41 0.41 2.41 4.41 6:. Patchboard 
conveyer 



[Translation done.] 
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[0 0 16] ^^am%^mmi 4\t. y^-y^n^r-^ 
)V2 0 ^^xsy ^ -^'^n'T-':f)V2 0 \zmm.'^m\zM 
K^^^'fibntzm^(Dy^-^'2 2^m?^x^^^. y^- 

n^-'f\zum'^^xv—\:f:>^m^^EL^\.ft^mx 
y^m^'-^)\^2o}L\z. ^msi^^mtfi—fSi. 0^* 
[0017] gEiPaSS^e 1 2 ^^mr^. m&m^m 

Sl2t^. ia4{r^t-eBa«jt:in';; h^^t-SfflSSSan 

h 2 8*5<:J:t;a5a^«:i:=:^y S 2 8 ^XYJ^^gffli^ 

(o^M(D^m^^m^'^^y^Y uif.y h 3 Q (iai# 

[0 0 18] 0 1 izTjk-r^o^z. 1 o<Dmmmm 
mmmi 6(DYm-:&\^\z:^{'f^wim\\z{t^n't^n. mo 
:iQL;i: bT(7)7K— 3 4 y)^xmyji^\zW'n\zm^'f ^ 

6 L^Simi^msii 4 tcor^izm-f^nxi^^o cn^ 
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mn^tifzi-y h 3 s (m 3 \.z\t 1 mo:>^m7jk'^n'z^^ 

K 3 6;?if^X$fi;&f^lr^l*^ii-e»n^o XfiT. K 3 6 
KU'-;U42 (0.3#Ha) 4octr/Xf6x^-1' K 3 6tc^ 

[0 0 19] Xm7s^-( H3 6±tC«. i^O:Jai;<hbT 
07j^-;i/:JaU:4 6 (ia3#Ha) ;i>^*YfS>5f^t-^fT{C^tj- 
^ti^tth\Z. Y^;^^'1' K 4 8 S 5 0 

^ KU-;U5 4^-g-tr^p^^lBtCcto^(^$nTY$4:^ 
|^fC^»$ii^>n^c. :^^y^3 8, 7^-)l^C3 

4:feJ:0JXttX^< H^iib^^-^4 Ol?^^X$ftX^-r 

^^.JcO^YfiX^'f K^ib^^-^ 5 2^;^^*YWX^'1' K 
^»jiSS6 2 ^tg^L. -c:ne?^?^*X$4;^^-r K 3 6, Y 
$4:?;^-f K4 8 (h^JlXYD/i^'y h 3 Ofs.\^^L.^y 
»l^M^<Sfi£bTti'6c X$ftX^-r H^»iffl^-^4 0 
43cJ:l/Y$iX^-r K^iibffl^-i?' 5 2ti, ::t-^U-^(7) 

[0 0 2 01 ^^nmm=L-y h 2 Bti, ^343<hU^ia4 

{Z^f^vlZ. ^^i,UmM:t:VT<D&my XJ17 0 , J 
X)i^^)\^y7 2, yX;U:^^;uy7 2 ^Saie7K¥i^cJ:XYj^ 
S ® f m ffi] T » -5 S S: :^ [6] t C ¥ f T |S] T * 

T, ^(Dmmizw-n:fsiyjm\z^m^'^. #i^$-&tskd°p 
«ifi • Rsr«i»S;^c'g)*:;u^^#i^^s 7 4, yx;u5jN;uy 

eSS7 6^^^> YttX^< K4 8±lCiSttenTl^ 
[0 0 2 1] 7 4 Y MX ^ K 4 8 

izmmyfi^^zi^m'^mizm'f^nrz^mmirz^m^m 

«8 0:fecfct;#^a$«^I*ilS8 2^ffiAT(/^'5o 

^coIeIKtJ?^ |giiy-'J8 8, »Sg»!iy-U 9 043ckt/ 
Kli^^l^h 9 2 ^^triUKeS^BtCct OiMO^ai;;^^ 
9 4 ireii^n^c 7j^-;i^^i;9 4ti. yw 
7s ^-r K4 8 {zmmw^^t^ 0 iziBi^pim^^-omyji^iz 
^m^m^zm^-f^ti^tt^iz. ^^mi s 0 i^zm^(D 

:f^y h 9 6 (C^'&^nT^SO, 3}<-;U:bi; 9 4;{?^|pie$ 

^mm^s o(D^mt. Yi^Ts^-r K4 8tcfiiS:;^fS]ii 
is^t 6n/c mcT^u-jut^o^F^gBt* m3\z\ti-Df}^ 
m7f.-^nri^^) 9 s^^tsm^Hmmizj^omm^n 



(7) . it#g|2 00. 3-1 10285 

[0 0 2 2] m^y xji^Ti^juy? 2{t. ^^miso\z 
en, ®^yx;u7 o^^Bftpjg6tc«}f yx 

.jl/^>iU^7.2;:;^lH3te^-tten^c:i:fc<:J;0> K^/XJl/ 

7 0;&^SiS;'j:[EieiA^*t)0iciHife^ii-e>n^o yx;u 

7j^;i/i5^7 2fri, *:^JS?f^^-e«, 4*fFm 3 0 9 

3 3 3 9 ^{c>mizt^u.<D y X)\^^^)\^y hw]m\zm^^n 

10 2 4o<:fc^®«y X;U7 0 7&q^^^*> KilU'T 

(D^m^v K 1 0 0^«t^LT4D«9. ^m^w V 1 0 0 
t^XYO/J^^y h 3 6 {C<fcOXYM^rt<7)t£lC(7){4M^^ 

§1 47J;^e.(7^aT-^«D°n2 4O§5i0. yU>hiB^1fil 

[0 0 2 3] g&IBx!^;uyiElggS7 6ti. #I^gB*f 8 0 

37 1 0 0 ^^N^uyinie^^-r^' 1 0 0 (00 

1 0 2, «^ig»^-Vl 0 4iCctJ9/X;U7^ 

;u^*7 2\zBM^n. yxji^-jvy? 2:^mmmm^t) 
r)izm^m^\^^zi£M(DMmmm^'^^ti^o 
[0 0 2 4] mmmmy X)U7 o\t. yx;i/*^iio 

X)\^:^i^l 1 OtCK^^nfcK^l^l 1 2^W 

b> jx)vit^)vy7 2\z^y). i^ij\p\\zmmm'^mtf^ 
'::?ffl*f[Hie>Ffigtc«j#$nTi^^k ®*yx;u7 0fi^ 

ffi{CJ:0a^gBD°D2 4^®^T^k><7)T^«9. /XJUtT: 

2 7!;^m/E^!i. ^E^m^^xsi^%\zm,—m\zmm'^'^^n 

[0 0 2 5] w.mm^'^io 4\z\t,. -^itmz^ 
^9tWLi 2 0 tmnmw^m\zmi^ ^n. ®ap/x;u7 

0(7)^t^0t::rdlS$nTl^^o ^7t«12 0ti, ia^<7) 

nxS^^H 1 2 2 ^«I^LTl.^^o 
[0 0 2 6] Yf4X^-r F 4 8 (Cti^^c. 13 4 (r^Tcfc 

1 3 0 (iai#Ha) ^M^f-SS^Pv-i:; 
ffl»'>;^-T-A 1 3 2;&<IS^t6nTli^c 1 3 

0^^. ffl^, lgi7KC7:)€^JTti2<S. > hia)^<S 1 8C7) 

v-i7S#s/;j;T-A 1 3 2ti, s^iSM/c^Sip-^-i:? 
:^;<^i34 m^mw) ^^ummmm.\3^^m^ 

[ 0 0 2 7] 1 3 4t^. 

45(.^Tti, ^->^ir>1t(7)-aTfe'g)CCD (S 

50 ^f&^m=f') ^^r^mmw^h. )S«u>x^^t^u> 
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^^nri^-So S2p-7 — 1 3 4(i. ^.co4»'L^ffl 

:fe J: <^ ^ -r -5 . 

[0 0 2 8] Yf^T^^^ K4 8tC^tj-«E>n;t«2p-7-^ 
ti^ z^lZA\^. g8p°p^S:i-^;/ h 2 8 (hl^lttC. XY 
D4^\y h 3 0(CJ:0, XYffi:KHrt(7)fiEjiccDfiS'\i^ii!i 

1 3 47&^*XYD7}^';/ h 3 OtCcfcO^Jt^n, ^^y K^K 

[0 0 2 9] E^i^^i^i^g 1 6 ^m^n-t^. la^s^ 
iM^gieti, 1 f::^-rct'5fi. x Yj^HtSi^ir^q^i 
TS^.Mc^t3^'r^2W(7>-::^T*^xtt^^f^^ ur^s 

<>n>^-Vi4 0. SH^1S*Sii:;^l^J::*5i^T^-f >n 
■>^-\' 1 4 ocoioKiiijchTatiPJJchiC'^n'^'npg^LTis: 

t^enfc±SfEfflO=i>'^ir<i:LxT<7)-r >zi>^i' 1 4 2 43 
^UTmmzi>^^t.l.X<DT^ hn>--c-V 1 4 4^{i 
;lTt/^^o Z,n^U>^W4Q, 1 4 2, 1 4 4 
fiJcti. tStSl^DTS)^, BE^ffi3>^'^ 1 4 0 ^{-^^6^ 

[0 0 3 0] iH^<SrJ>^-\- 1 4 Oti. IS5 43J^^/ia6 

\z^^^o\z. ^O^g 15 2, i?:^c?:>:^W K 

K L/-;H 5 4. pJi[);tf-r K U-;H 5 6 4o 
cfcD^^IBS^MSSB 1 5 8 ^fiSATl^^. 
[0 0 3 1] KU-;H 5 4 4oJ:tXBJijfi:^f^ K 

©)£:^-f H 1/-;H 5 4ti^-7; 1 0 tcfiS^S^ 
LxTiStte^n, pTiji:^^ KU-;H 5 6(i. @5£^-f K 

l/-;n 5 4 t::^:^ LTiSia, StPe^nJt6T$»oT> Y$i:^ 

[0 0 3 2] H3£:tf-f HU-;H 5 4 43cfct;pJli!i;tf-< K 

7r^^^o\z. ^^'^\^<Dnmm\z^n^n^m^mifz.^ 

Si^y-i; 1 6 0 7&^lEl^^fi6(Cl(Ofrft* 6ns^:^^) 
(I, @3£^-f H 15 4, pJift^W K U-JU 1 5 6 

(o'tn^n 1 ^-r-pc^s^^y-u i e o (T^r^icT^as^i^tc 

m 7 Kl/-;H 5 4 lC-pUT>f-^S65tC^ 

6 2 30«S5t$nTi^'S>o zLnibiMr-Dcomm-y-o 1 

6 O^feJcD^^JU h:^V K 1 6 2 {-^n^*n, #»a5>H-fc 

-g)4HE«ox>KU'y^^;uh 1 6 4^^'#fr»tte>n, x> 



(8) !|#gfl 2 0 0 3 - 1 1 0 2 8 5 

h 1 6 4(D\Hmmiz{t. m:iji^<D^^\zm^^m\f^ 
n. mmzf-o i e 0(7)?g(c:^^:^fS]tcffl?:>f^ij!ipjffi 

V), X>KUX'^;Uh 1 6 45&t(g:JjfS]^-43V^Tfigj*»i) 

^nri^^o ^;n-:^-i' K 1 6 2cD±®{it), 
mr^f)^. mmy-^j i e o <h|p|«tcrg;^>^j^^$n. x 

> K h 1 6 4 ^•li:&f^tc43l^Ti4gft«>"r'5«i: - 

o\Z^tlT^'^^. 

[0 0 3 3] @^:^-r K U-Jl 1 5 4.<gOcOX> KVX^ 

JH 5 4{clH]fepJ^t::5xO{^^^e>nfc^tl^a)§g^;#4-e6. 
«fc^7^>va>y-U 1 6 8 43j;CXffiao®€eBtt;^c: 

^ffiMT'-U 1 7 OtI##»tt^n^<!::tt>tC. M^K 
©eSB^^fc^ft^ifty-U 1 7 2 {::#^a'tj*6nTi^ 

«ig»i:/-'J 1 7 2ti. 0 5:fecttXia6(C^-rck^ 
tc, S3£:^-f HU-;H 5 4i5J;r/3^Jt«S*J 1 7 eJCJ: 

^-r >iii 7 8tc@:£^nTi/i^. ^j^sb** i 7 6 ^s. 

20 mi5-( K I — }V 15 6 (D^fid, ■r75:^^'&m^;</-f K 

;H 5 4 i:ttJS*fffiiJ{CpJij!;:^V F 1 5 6 i^fr^^J: 

^^T{4g^ia^L>TisttenTi^'i)o xy^-f >^1 

7 8lcJi. :^yp^:y h 1 8 0;5i«Sfe$n^<i:i:fc{r. 
Igift as CO -a T * -5 m ib ^: fc -6 iBkffi«6i3lffl ^: - 3^ 

1 8-2(Dm:^ffil 8 4^z:@^c0le]egB*^;^c^xy^>^^^y 
h 1 8 6 \zmWtUmz^^:3L-> 1 8 8 JCctoTilJe^ 

[0 0 3 4] "pJii!i:^'i' KU-;H 5 6fia<DX>H 

l/X-c;!^ h 1 6 4 ti. mQ\Z7f:^^o\Z. ulWli^^YiU 

30 -;n 5 ^\zm^nim\zmK^Hnibnfz.^m.(o^tiH^ 

««/^c^5^>i>3 V 1 9 6 43cI:tX1g|»<0«Sy- 

U 1 9 8 tZ#^»tt^n^<hi:t>{r (l^etCti. 5^>>' 
3 >y-U 1 9 6 4Dcfcr/?^^y— U 1 9 S\'Xl'D(D^m 
7r.^nx\^^^) . ffiEig®j(Hie^;t^4Scigi6y-U 2 0 0 

(c^^iS'frt snxi^-So ttiBifty-'j 2 0 ojift^tf 

K 1 5 6 \z\s\^'^mt^'Dn':f5\^\z^m-^m\zM 

0{^^te>n^<i:it>tC, WieT.y^'OfAl 7 8nxy 

•^^ >K^$nTi'^^o Tv^^-f >tt 1 7 8 

40 $)^o UJtTi^^oT. l2^1gSgillffi^-:5' 1 8 2?;?^^®!)$ 
nntf, xyD^^yhl86, 18 O:^?^©^^^^^^!^ 
chch'bf;:, >^7^^-f >tt i 7 8;&^lH]^$it^n, ffiigii 
y-U 1 7 2, 2 0 0*^lHlteS-&enTl*fC7)X> 

[ 0 0 3 5] > hiE^IS 1 8ti. 
Xin<D:xL> 1 6 4<^€-ltiKSB±tc«-tf ^ 

n, x>KUX'^;Uh 1 6 4^(DrBT<^*}fSiCcfci9x>K 

u7.-<;u h 1 6 4(o^m\z»'oxxn:^\^\z-mmz^ 

50 n6ESffi«iilffl^-:$^ 1 8 2. 5^x->18 8, XT' 
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Utryhl^%. 180, ^^7"— U160, 17 0, 

1 9 8, tt^i*y-'J 1 7 2, 2 0 om\Z^'DX^)Vh 
ffigi^B 2 0 2 7!?^8lfi5c^n, 1 ^tfcDX > K UX'^;!/ h 1 
6 4 <i:*ttai0^ffi 15 2 ^«^LTU^^o 

[0 0 3 6] rn'^i^^ KU-;H 5 4:feJ:t/pJKj;^-f K 
U — ;i/ 1 5 6 (73±SlC^i^n^'n, 0 5;^cJ:C'^Uia7{C^ 

•rcj;^)ic, ^rta$«2 1 0 7i>^@^$nT43 0. e5£tt« 

H5£:tf< KU-JH 5 4*5«tl/^BTli*r^ HU— ;H 5 6 

2 1 0 S^;tf-f KU-;H 5 4, pJ^:^ 10 

^ H 15 6 LmimcsL-^^^-^^tih^xz. m 
ia^^i*3ffi2 1 2^wr^o in(onp^m2 i 2 

t^yu > MS^S 1 8 (7)ig;^f^O]^iHy;??^e>. iiO^gl 
5 2 OiHen^y; > MB^IS 1 8 (D-a^iKcDi^ 

yu>Ma«S<Sl 8^S5£;^^ KU-;H 5 44Dck 

t/nJii;^^ F u-;n 5 6 ofi^:^f6]t-^rtT'5o 2-Q 

o^r^gi5«2 1 o{cti^n-^*n. t¥$AS?2 i 4 7&^*s^ 

:^f^tCieoT-ft:64jtC|gtt6nT:fet), ii D "T^ 'J > 
[0 0 3 71 7^43, p^-r >r3>'^i'l 4 0(^iE^1Sagall 

f?jt3^M 2 2 07!?^*!§:tten, > MH^tS i s 
ffiS^l> yj>hiE^Sl 8 3&^ffi^ffi«SiM:^fSi 

tC^ol^T, gPp°p#tSiS^|g 1 4C7)ta«'t'5fefC??tl6r^{4« 

[0 0 3 8] <f±^M2 2 0 fri. yj > MB^tS 1 8 tc 5^? 
^^bT^(7)5^»^{?lb$-ar^f?lt8I5W2 2 2 ch, 
gPtt2 2 2 ^, >hiB^1Sl 8(7)^©))ilS&F^tCjSA 
^itxyj > hiE^IS 1 8 <0^i!j^^¥±^-&^f?ih{i[S 

2 2^Si!i-t?»ib$ii-^o yj>hiE^ffil 8 7&<f?±S^ 
B 2 2 0 \Z^'oXf^'^(DW±\tLm\ZW)t'^'^^nf:iZ.t 40 
\ts la^^^^Bg-r^E^tS^lhl^ttli^BtCcfc D^W$ 
n, ^co;^fctJ{f^tcS-:?^^TMOSffil 5 2tCcfc^7'«J 
>hEiSffil 8(DaM0 7&^ff±$ns« 
[0 0 3 91 ^Ac. m^i^-^ Kl/-;H 5 At.'^mn^ 
5 6 (hCDrp1c^a5»T-S>oT. f?.Lh^S 2 2 0 
{ickoTf9il:$it^>n?^cyj>hiH«81Sl 8 fC^UST^ 

S 2 2 6 (Mi^m) mk^'^^n. yU>SiH^1fil8 

«Jtg^B 2 2 6 > hEi^lg 1 8 ^SJ^r ^tSSc^ 5^ 
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^ItSUW^^.L, > KiB^IS 1 8^T:^75^'B>7K¥?^J: 

HU-;H 5 4, pJii!iyj< KU-;H 5 6(llStt 
e>n^ctf $;^SB2 1 4i:Ora«c:/U>hEiBlffi*l 8$:1« 

yj > hSB^1S 1 8 ^-^O^ffi^Jj^TK^^^cC^^T^tt 
■r'&i:'5t::$nTi^^. StjffiX Yj^llEtl, l?±i^^B 2 
2 0 tc<:fc om^O{?ihi4Bi::f?il:$ii-^)n^c-/'J > Kffi 
iSSl 8c^S®{3¥fTT$»0. a*5|i®^1«s£bT*5 

SftfBS^v-i7:^;<^ 1 3 4t^, X YD;j^^:/ h 3 0 * 

\z^y). m^(7)&Bi-^^ih^itenfcyu > hSB^isi 

[0 0 4 01 ±fS|g^:^-r Hl/-;H 5 4;feJ;t;:^}#SB 
«17 6tCJ:0, ^StC^-r^t-SlC, 1iS*O^I*3S6** 

KD';/ K2 3 0(OffisgSR7&^-^n^*nvfi:fi^a 
ji^taD 2 3 2 (Dm^ut^^n^nmm.'^m\zi)^'omij\^ 

(T^^gj^gglc^lt^tiTt^^^o KD^:/ K 2 3 04Dcfc 

t;^4^-;u^ai;2 3 2\i.Ytik^mzW'n\zWLn^tix\^^^ 
h 2 3 6 tc43V^T7j^-;utai: 2 3 2 {zs-g-^n 

^tth\Z. mm^^Ufc^:^'^ \^y*Uy^ 2 4 0\Z:^\^^* 

T:^f-r H n K 2 3 0 H«:^ffi]lcmii!j^t6lre^^$nT 

v^^o 2 3 2(7)@^:tf-i' Ku-;n s 

^m^mzsih'^'^^nrzmmz^t'tri^n. iBUi^r^^ 
x-fu^y h 2 4 2f)mM\B\m^mzmr)n\f'f^rix\^^ 

[0 p 4 1] ^;^c. m^ii^ KU 1 5 4a)^<PJJt- 
m.WL<D'T>iyB>7.yu^yV 2 4 ^fi^Ts-yu^v 
K 2 4 2 (DlHie^^ch^FtT^tt^^*^ D tClHie«r«g(il8 
(ten. iine7.yp^>;/ h 2 4 2 , 2 4 6tC#»gB« 
;t^MScD^a:->2 4 8;^^'#^»ttbnTI/^^o 2* 

(Dif»-)vi:^C2 3 2(o~^\z\t. mmw^tz^mm'e—^ 
(D-mxh^^^^m"^-^ 2 5 0 (7)tPie7&«M3i« 2 5 

2 ^:/^LT^^^^n, -^0:1f-;i/^i;2 3 27!^^i|g^Mffl 

2 5 0 \z^r:>xm.^mm^n^. i^^^m=^-^ 

2 5 0cO[Hlgtl, T^yP^^y h 2 4 2*5<tt;5^JL— >2 

4 8 tc<tt?Tflfi:j^cD7H-;u^3i;2 3 2tce^$n^o ^ 

n\Z^y) 2i^(Dif--M^C 2 3 2 7!?^*|WI^LTlHie$it^) 
n, pJli!j;y-r KU-^H 5 6;;^^*S^:^f^lw:fel^T-«ltr 

YiWl:?^S]^c¥^T3^^:;5'|6]H5^ift$i±e»n, s^:^-rKu- 
;n 5 4tc:*fLTigiS, Bira^-frenx, ^^f-fKu- 

;H 5 4 , 15 6 (D^^nm 2 I 2 (Om^ (Sggi) tI?^*^ 
M$n. ^-r >n >^-V 1 4 OcD*i:0^^M$n'5c ;<-r 
>3>^-V 1 4 0<Di|itS. l*t<7)^l*3H2 1 2FBlOS§gi 

Tfe^o its^^jg^^-^ 2 5 oti, ^m^-^cnmrn^h 
ffl^n, mm^f^^^<'t^z.t\z^y)mm.i)^^\^^<ts. 
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^L. 7j^-;u^aL: 2 3 2, U-Jli-y h.2 3 e, 

2 5 o^t^izmm^wmmi s s^m^sivx 

V^^o SJIBiMO^B 1 5 2<7)ffiig9!iy-U 2 0 OtioJS!i 
>^ 1 7 8 \Z7.:f'y^ >K'&$tlT*50, '^m:^^ 

>^>irmi¥^n^^t\z^^xmkmm'e-i^ 2 

5 0 SrEie^it. Pl»i;^-r H 15 6 ^^Wi^i^^b 

^Si(0:^^-)lt2C2 3 20 1t?tC}tf^ffl5«fe^/N>H;U2 
5 8 €rffl*f0te^ffi{C^^'&$it, :^-^U-37*tA> K;U 
2 5 8 €:^f^U. 3t^-;i^:|ai;2 3 2 $:lHie$-frSC:^{I 

>^irl 4 0<D*i^^M'r^^<i:7&^T#^, 
10 0 4 3] -pJW}^^ Hl/-;H 5 6 tCfri. S 5 (C^T 

0 7!;^^tte>nTiv^, :$i^mmm\z^\.^Tu-)umm'^ 

' 2 7 0 Ji.- "^wii^-i K 15 6 ^mnw\zmn 

^n. ■siiii:tf-r K u-;n 5 6 {'SS$nT*5 0, 

f^ii«Ji!i:^-f K 1 5 6 (D-W^tL\.xmmT^o 

[0 0 4 4] -^mio^ Kl/-;H 5 6 CDE^1SJ^ill;^f6] 
tC43l^T4^rBia5t;iH. -^-i^fl^fiJcgB*^ 2 7 2;!?^^@^$n 
^ttL^\z. T-^j^fiEgf^* 2 7 2CD±S{'U-;i.S* 

^-^2 7 o^^^i^ttenxv^^o ^^mmw^mAz^i^xu 

-Jl^S^x'-^ 2 7 O^RJF^^fiKL, •r;:?:^^-^ 
-i7j^figS|5«2 7 2(D±m<Diy'-)mm'^-^ 2 7 OJW 

isttenTi^^'So u-;usipv-^ 2 7 0 1^, 

sn. ^nsgfl^^T'fi. u-jus^v-ij7 2 7 o;5>^a 

fc, ^-iJ'?^fiESi5*t2 7 0(7)±®«, 

{mc^-^o:)itmizm'fi>nri^^o 

[0 0 4 5] -i >:j>^^' 1 4 2:i6jilf70 hZJ>^^^ 

i4 4t^, :>^^ >zi>^^ 1 4 0 t:i^{^mm\zmm^ 

n, ±wi(Dm7r:\t'^m-r^^^. jikommi s 2, ^^e:^ 
-rKU'-;n5 4, njij!j;^'-r Ku-;n 5 effect r/reiPS 
^M^e 1 5 s^iiATcfeo. s-pji[j;y-r ku-;h 5 
6 0):^^ yoy^-vi 4 om(D^mz\t^n^n. u— 

;US^-y'-/7 2 8 0, 2 8 2:^itStp'x^-^ 2 7 0 chftHf 
tcl^^t btlTl^^. >a>^-\^ 1 4 2, 7^Kn>^ 
•V 1 4 4<7)^n^'n/'l'>n>^i:' 1 4 OffloiSSBti, 

m&^^msi 4 <DS.mmmm:^\tiizmz'Drzmi^mz 
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S^-^-^ 2 8 0. 2 8 2J^X 

YD7}<^y h 3 oiz^^mm-^-^ti^.'y 1 3 4(ommm 

^P^\ZWLn^tlX\f^^. XYDjjf^y h 3 0 tCcfc-SS^ 
-i7:^;>t^ 1 3 4C05^1ftfiI«, -Tjait^-^SS^^^ K 1 d 
OcO^ffij^i^ti, gBD°p«f^^g 1 4 (0±g8(7) 37^-^2 

2<D^n^u^i^mf)^^m^w^^n2 4^my)\hv. y«j> 

hSa^lSl 8tCgaT^<?)fC+5i^75:®^<h^nTl^'5, 
[0 0 4 6] ^tz. -f >=3>^-\' 1 4 2, y^7Kz]>/>^ 

iri 4 4r::t^-^n^n. ^ ucsisw{c^-r<fc^ic, m 

i^? fB^±^g2 2 0 il^^l^tc, f?ihgB«2 9 0. 2 9 2 ^ 

WT^^?iJ:i^g2 9 4, 2 9 ^tmn^n. yu>hBH' 

^7^^, ':f')yhmuwiunmm\t.WL\^^nx\^^t^\^^. 
±^B2 9 4{-ct-5m^c7)i^±fegti. MAtf. yj> 
hE«gs 1 8 (DmuWimm'^^\z^\^^xTmm(Dmut^ 

>'3>^^r 1 4 2CDpC-f >r] >^-\' 1 4 0<fflCO3gJC{4 

m.\'t. mx\t. > hia^is i*8<^iHii<s«eiM;^f6]^c: 
a? 'zi>r^^i 4 o'iz\tK$iim<Dmm\z&wt^^mx$> 

>U >^*\' 1 4 2 , hn 1 4 4 (COl^ 

Ttl, #ll:^B2 9 4, 2 9 6 ^«IB§ T fe' J: l^V J^C 

-^2 7 OI|^S*JScfcO:^#<^^$nTVi-5o 
[0 0 4 7] XttX^< K 3 6 tcti, HI 1^3 J: ^^2 

-;u:rai; 3 4<7)-:^tc*rjs-rsffiB-e*oic. gBia«*& 
ilB 1 4 g > hiS^IS 1 8 ior^lco&Mfi, gBD°Dit 
^>-X7^A3 0 OTJ^^^^ii^tEtC^XOM^t^tlTl^^o SB 
Jt? p°pti^S/X5"A 3 0 0 ti. # M 2001-160135 
S ^ C f B K (7) D°D » # '> X 5^ A <?: |H| <^ (3 4 J* ^ n T *5 

[0 0 4 8] gi5p°nli^>-X7^A 3 0 0 13 3 (CTKt" J; 
■^tC, Ji#ISB 3 0 2:fecka^B^B^SS3 0 4^<l^Tl^ 
-So *^S6?^SI»C:fel.iTS«i^ffi3 0 2«, S^gSa 2 

4^^jt#-r'5?fgp°D;^^ ^ 3 0 ^^^xsm^^mz O 8 
^HA. 2g^S^ffi3 0 8ti. Km^m.t\^xo:)Kmm.3 

10. 3 1 2 Sr^^LTl^-S. Sl*^3 1 0, 3 1 2 ti, 
S^^-S-IBS-r^r^^^ir';/ KtCjzOXftSX^'l' K 3 6 coT 

gBlC@5£^nT430, gBp°p;^p^^ 3 0 6 X$ftX^< 

K 3 6 3 1 6 \z^y)T\^^\z^m^nx\^^ 

-So *^JS?^S8fc:feliT«, SFBS*^^ 3 0 6 ffilB 
a£flV-^;^7/^ 1 9 0 ilsI^H, ®««j^BT*t:? 

[0 0 4 9] HSBJJ^SS 0 4tS. X)V7 Q\Z\^i)^ 

^nrt^i^o x;i/7 ot3'::5(.^TiS:frte>n7t^^^ 

1 2 Oti, ^^^^©iKLTpJmTt^^Scl^l-^o g6p°p 
gSrLn^> h 2 8 7;?^X Y D.1<^y h 3 0 ^Z^^X^W}-^^ 
50 ibtl. Ym-l5^\Z^\^^Xif--)Vi:^\:.3 4\zn^-^^\iLm 



(11) 

So fflfp*^^ 3 0 6tS, BSH>^^fi3 0 4{C<J;0BSS*$ 

So 

[0 0 5 0] *®Ta5fi?,3s«>'7.5"Aii. igi8Jc^-r$!i • 
X A ^ -fe * { 0 1/ ^ SB 5^ CD ^ ^ ® 0 tb b T 

L;^ct)<7)T*So fflffll^BS 5 0^1=]>e3.-^ 3 5 1 
^±*<h-rS=foOT^0, a>tf:x-i$' 3 5 Iti. 10 
-tyzy>if=LZiy h (PUchKIB-rS) 3 5 2. U-H 
^>U>^U (ROM) 3 5 4, •^>:5;^A7^'fe:^p^^ 
U (RAM) 3 5 6. A;^5t?- h 3 5 8^3J:^;ai:;^7}?- 
h 3 6 o/)^/'<7.y^ >\z^'Dxt^m-^nrz^(DT$>^o 

[0 0 5 1] A*:^-h3 5 S \Z\t. mUSm-^-^t} 

-:$^3 6 4. 3 6 5^jsis6, s^o^tts§§■^I3>t^IL- 
^^^^^^^jg^$nTl^So h 3 6 otcn. ^tx^n 

4 011, ^mr^'^zLX.'-^tmf^^tix^^^. RAM 

3 5 6 Hli. ^ 9 ti:7a-^^— STSTa>^'V*i^ 

mi^^^^'^nx:^D. :zni^mm':fa^^A(omn^z^ 

[0 0 5 2] ±f2XliiX -f F^I^iffl 4 0 

X\t. I^^Mffl^:-^ 2 5 0J[^^1^CD^-:$^tii^-#^- 

^-Y K3^i!lffl^-:5^4 0, Y^X ^ < 5 
2 {::'3i^TS9:frt6nfcx>a-iS^3 6 4. 3 6 5 

[0 0 5 3] je;±<^j;'5fc<»fii(;$n/im^gBffi3S«'>;^ 

7^AtC;fettsm^«SiSi2 4oyu > KE«S1S 1 B^CDg 

^g6fi?,2 4(D^«fflJ&(C5fe35:oTj?^-r >n>^'\' 1 4 
0. -f >^-^ 1 4 2. 70 h::l>^^r I 4 4(D^m 
;&^3!5E^n. «■ l*f<^:tf'1' KU-;H 5 4, 1 5 6(0^ 

F^ffi2 1 2m<Dmmt^. e^gi5p°p 2 4 7;i^*i?s$nsyu 

^miz^-Dfzm^x&^x. ':/^j>hs,^mi s(D^m 
\zmLrci^^^\z^^'^n^. c:n^3>^ir i 4 o. 
14 2. I 4 4(D^im^:^\tmm\znt:>n^rz^. ^-r 
>3>^i;' 1 4 o(D^^^^Rm^{zwimr^o 

[0 0 5 4] m^^itt. m:fymi^<DmmWL^:^^>zi> 
'^^ir 1 4 Otw3E^$it. itf-f KU->IH 5 4, 15 SCO 50 
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^m^m.2 1 2(Dmm^^&mmzmLrz±^^izr^^<^ 

o\Z^-< >a >^-\' 1 4 0<Diti;^^l)^M$n/c^cDpJ9!j:tf 

u-;Vi 5 6<7)U-;uSi¥*7-i57 2 7 ocDffiB (k; 

u-;us^pfegchf4-^-rs) ^ffi(#L. ^cDU-;^s 
m\iLmt..&mWi(r>mt.. >.-r >=3>^-\' 1 4 ot-cto 

T«SM$ns-c#:/'j > KE^ffi 1 8 (Oi^^\zm^^^X 
7 0 7J;^{igTSct"9J::"5J®i;^;-r K U-;^ 1 5 6 

> hE^IS 1 8 ^fiSfflTS d <h t> oJ^TS)S;J)^, '2^ 

ME^IS 1 8 ci:fpl^ttr^ff^(DSt^^^U> la^cDfcO 
;&t£p<i$nT4DD, > hBa^ffil 8 ^l^^iCp^O 

n>-<-vi 4 otcj;o3^}t$nso s^Pisii. «»asi 

[0 0 5 5] U-JUSi¥tte«^i6. «»J;^«, ^Sfflil 

w^mz\'X. :^^u-^f)^^wix. tS^M^^ 

-^ 2 5 0 ^-Y >^>^SfPUTpJ»i:tf-f K i 5 

6^#;l&$-a:> Si¥ffi^;<-i'>3>^'\'l 4 0Ol*f<7) 

x>HL/X^;i^N 1 6 4±trmii-, l*K7)^rtE2 12 

mm^(0. :/U > HESS 1 8(7)1 ^CDfiiJffi2 1 6 (Zffl 

^rei^fcoT^i^^nscke'ti;^^' >=i >^-v 1 4 00 

T;<V >zi >^*^ 1 4 0<Di|g^PIITSC:^lw<i: ^ 

^ >:2>^'^ I 4 0(Di^i)^^^(rm^\zr^^o S^PScd 
tgtc. g^PIScb l^cD^rtM2 1 2 chcofploiJSrB^^^n^ 
tzmti^:^^ >:2>^^ 1 4 Q <DWL^(D^\ZU^<DX$> 
S. 

[0 0 5 6] ^mWik. XYU^.y h 3 0 (CS^P^-^i? 
1 3 4 ^J^K^U. L — >ll/S2p s'-^ 2 7 0 ^Jg 
ft^-ttSo ;i<D(K. SipV-iJ7;^;^^ 1 3 4«:4--^U"- 

^^_^4 0, YM:7.^-< Ks^ffijfflt-^ 5 2 ^P^-^U 

>^>^jSf^ ^W^-^-^ id ^'y \ 3 4^. 
U-;US2P^-i57 2 7 0 7!»^}i<fe^i«F^(^)^Je)3£j!:)e)n;^c 
ffiSfCfiSTSficS. MAtf, U-;i.S2|lv-i7 2 7 0 

LU^i^Lm^Um^^. U-;US2p-7-i^ 2 7 O^ffi^ 
$i±S<D-rfeO, ^(D|»CDSip-7-i5':^^^ 1 3 4CD{S 

^Tj^^iz-ji/S^p-x^— 2 7 0 (D&.mxh^\^—)vmmtL 

gch bT5(#$tlSo U-;US2g X' — 2 7 0 (D'f'^DTi^^ 
li^'f 'i:^i:-iS[rs^:*c^TcDX«X'^'f K^Sjffl-t-^ 
4 0, YWX^-r 5 2(D&[Hlte^gS:^ 

n-eneiii5-rsx>a-y 3 6 4. 3 e 5cD{i;&^u~;u 
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^mtm^m,mt^m.t: ltr ams 5 e t't2tt;^n^ 

[0 0 5 7] 2|s:i>'XxA(C43^iT®^^fSS2 4 

<DS«*^^3£^nTii^1SSi:a^co:/'j > hEiffiS 1 8 

he«a«l 8<7)a«ci:*ff£?;#ttTRAM3 5 6 f^ietS^ 
Ylft;^[S] (plib;tf-r H U-^l' l 5 6 K U 

5 2 (^)[Hlte^|^^;^fcbT'5X>=i-5^3 6 4. 3 6 5C7:) 

[0 0 5 8] 3>--C-Vi|@^;1^^9tC7K'rr3>^i-illE^ 

3 4 u-jus^pv-^ 2 7 0 ^m^-^"^. "^mn^ F 
15 6 (om^^o^um^w^i.. '^mi3-^ k 

^:«3;?t^ 1 3 4<£rpja:^f-f KU-;H 5 6<fc0 5fetrgm 
^SS'^^ib^itTU-JUS^p-v^-i^ 2 7 O^ti^^it, 

[0 0 5 9] =i>'<'\'i|iig!A;i/— ^xoxt-^^t^i (ej(. 

ft, S 1 (hiBScT-So tecTDX^^y T'ilc^l^TfelpIi;^ ) 

0. S 1 (7)*i|^{iNOtZ7'j:oTS 2 

F 2 ;:;tONtC-ii h ^ nx ^7!)^S:^^7j>^fiJ^ $ n'S)o y 

^^F 2 hOF F\zO±y h^nx:^0. S 2 (On^ltt 

NOftzu-^xs 3f)m^=T^n. '5jift:tf-r Hu-;n 5 6 

[0 0 6 0] -^wiii^ Ki/-;n 5 ecD^^itimit. s 
ipv — 1 3 4 t;:cfc-pTU->il/Sip"^— ^ 270 

1 4 0 {z^omm-^ti^zf^J > hE^« 1 8 {zr)i^x 

^^^tirz'^m:»^ Ku-;i/ 1 5 eco^m&m^^RAu 
3 5 63&^e)K^i±i$n, -^(7)e:^fiB5='-"^{cfie-pTS 

^p-^— 1 3 4 30^XY D/K'> h 3 OfZcfc Oe^ift^ 
iten^o g^ffiBti. X>a — 5^3 6 4. 3 6 5cO{iS 
{Cj;oT^^$nT4oO, ^n6x>n-:$^3 6 4, 3 

1 3 4;5f^^ifi$-fr f,nn«. mi^^t^:fy^Em^SiZ 
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^\^'^x\t. '-m<D^mi^m<Dmp&m^z\t. ^^>zj>^ 
\zmLrzm\zm&^nrz^mf)^iE>nt:>n^o ^(otzit. 

10 -t^6nTU-;uS^v-^ 2 7 0 ^ffl^feU, pJSj://< K 

■ u-;n 5 6(7)Siffi<;)fiSj^^^ij#$n^o 

[0 0 6 1] U-;i.S2fl-v^-i^ 2 7 OtCBI'r'55^-r$', 

2 7 0 <Dm^. ^ffi. fe^CD 
7'-:$'t^iij«lMS3>.tfzi.-:^ 3 6 2lCfeit$nT43 
0, ti«7'-^7&^iii«2lii=i>tfir-:$^ 3 6 2 
-^ilfia^n. 2 7 0O**(lW4B;i5>^nJt!i 

;^WKU-;H 5 6co&g<hLTlx?#$n^o a«5a31 
:3>e^-:$' 3 6 2(c43V^Tti. 2 7 

■ 0<D + iLxco}i«i4"'il>l'*^'r^fi[g7:?^3R«6e;n,. zi>\^=l 

20 3 5 1 t-e^j^g^n-gj^ -^LT. ^o&e^, s=^{5 

gcht3S-::)'i>T, I/— JUS^px'-^ 2 7 0(D*.L^coj4g 
/^?^*X>n — 5^3 6 4, 3 6 5 CDffiT^J^en-So Z.<DU 
V- ^ 2 7 0 <75&B;0^nJSi:^< K U-;H 5 6 
(Dm.'^(D\tmX^^o >f:r-^ 3 6 2 II pj 

»:;^-r K U-JH 5 6 (7)@l^{iM^fStft^-y:. Hj^Sa^l 
n>t:^-^ 3 6 2\Z^\.^XU — )Vmm'^-^ 2 7 OO 
4''L^fiSA^X>n-3?'3 6 4, 3 6 5(7)fflT3Ri6^n> 
n>hr3.-^ 3 5 1 {i#t^g^n^ c]:"9{iLmci:lio 
[0 0 6 2] oJij!i:^W KU-;n 5 6<Dsifee7i^^*^l±s 
30 ^nfzU^\t. SAt^U^-^n. pJij,:^*^ |ku-;n 5 
6:feJ:CXS^^-i^;^;<^ 1 3 4;^^. 'jK\zW^^n^^ 

^T'u > hE^is 1 B\z'OK^xm'^^ritz'^W]^^ 
-;u 1 5 6 <D^mtLm.\z\^t^^x^m'^Wi^'^^^n 

^„ 1 3 4ti, X>13 — :$^3 6 4, 3 

pJa:^^ K [y-Jl 1 5 6 li-::>(.iTti, 'A\zmm-^^ 

^yj > hffij^is 1 s{z'-D\^^xm^^tirz'^m:^'^ 
^nx^^mm'^-^ 2 5 OT&^etb^n", U'-;us£pfi 

8 o i|g ^ i r S ^ T ft ^ g S ® { U — ; u S 2p - ^7 
2 7 O^&qaSrScfc'^tC, pJ»!i:tf-< KU-;H 5 6?!;^@ 

10 0 6 3] ;ifeii-rs 57&t^fT$n, mm'^-^tf>^'p 

1 3 4;5?tg<gffifi-v¥iJ^L;t)&^S;!»^75>^W5e$n-S>o »2p 
5d? -^-^tt /^y I 3 4«oJSj:^-1' K 1 5 6 J:0ii5ii 
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[0 0 6 41 S 2 7!;^*StT^n^<h#. ^CD^iJ^t^Y 
EStCfcHO. S3, S 4 7^^7.^*yy$nTS 5;:?^*fT$ 

n, 1 3 4:^>^ssffiS'\¥ijiir^*T 

SI. S 2:fectI)fS 5?&^«60iIL|lit$nSo 

1 3 4:0^@<p{4®'\5iJ^Tn«. S 5 cDW^t?:?^ 

[0 0 6 5] :;*;:(.iT', s 7 7!;^**fT^n. pJKj:^'^ KU- 

mmf)mMhrcf}^^f)^^z^Dnt)n^o z^commi^. ^ 

[0 0 6 61 piJii!?;^*^ 1 5 6 7!?^*@1^^§{c:jgaa 

•r^^T, SI. s 7 -^momL^n^n. mmm 
y^^F 3 >)\^-^><Dwmmmmi.z:^^^xoF 

FlZ^)±y h^nx^O, S S commit N OlzU-oX s 
jiJf^7&^^-ti'6n> pT»;^-r KU-;H 5 6 7^^*Mii$-ti: 

[0 0 6 7] ^V^TS 1 O;0^^fir$n, Stpx'-^:^^ 

5 1 3 47J^^}t«^fTt?$n^o ti«"r-iS^Jliii«SOra=i 

>tr:x-^5' 3 6 2 tccfcojas^n, ■^<7)5!ia^g^7j^^n> 

tf^.-^^ 3 5 1 (Ctt^g^n-So ^LX. S 1 1 tC:fel/^T 

6 7!?^S2p-7-i^:^j/^ 1 3 4 (Dmmmmi^izmxLrzt^ 

2 7 0;0^fi#$n;^c;i?^g;!?^tCcfc0fT^3n'5)o ^'J^tf, Jg 

mmmzm^-^ti^ \y-)umm'^-^ 270 (D^t^sw 

7^^. \y-)Vmm'^-'^ 2 7 0 (^^M^iCDffifglC^bT^ 

rnxLtztmrn^n^^ u-jism-^-^ 2 7 o(d±^ 
<D»f)m0!L^tirzm^. *§t^tiu-;us2p-7-^ 2 7 

U-;U»3¥v-^ 2 7 0:<i^^^m^tC)tALrc<t:*iJ^-r 
^ ct -9 HL-T t>ct«^^o S 1 1 co^iJ^t^^lDt^NOTfe 

0. jv-^ xomritm j-r^o 



(13) ittSI 2 0 0 3 - 1 1 0 2 .8 5 . 

^-^ . 

[0 0 6 81 u-justgT-^ 2 7 of)mm^n^^ 

X\ SI, S7, S8. SIO, S 1 1 ^J^^jNSOiiU^ff 

^n^c Ku-;n 5 6i)mmmmi^^zmx 

u-;us^v-i:7 2 7 o;«i«ti«$nn«. s 1 i.<^ 

ipJ^gTj^^YEStCi^cCtpTS 1 2^mn^n. y^^F'4f)^ 

oN\z±y h'^rix\^^^^^^^^:^mm^n^o ccomm 

\tNOX$bD. S 1 37&«llff$nToIt!i:tf< 

;H 5 6;0^MlcMii$iten^i:a:t)iv. :7^i5fF47!>^ 
20 ONtr-fe-/ N^n-So 

[0 0 6 9]*l^T, S 1 4;&t||fT$n. Pl!6ctf-1' 

^mMm^^mm^m. ^m(D&m\zwMi.tii)^'mi)^f)^ 
w^^n^c la^sBSit^, ♦s^Sffi^-5'2 5 ocof?± 

t^\ZnlW]i5^ H 1 5 6 (7)l/-;US2p x'-^ 2 7 

o;5?^-^j:3<h*@<f{SSJciij^L.. ^it{.rz^mtr^^^ 

^wt::, ^miLm^(Dnm^^m\\^xw±.m^^^\^^ 
H 1 5 6 ^^^^mz^]f^^^z.t.t^ 
njffiT^o. s 1 4tc4oi'^Tti, '^m-^^ Kl^-;i/l 5 

0, mm^m^m<D&.m\zwM\^fz'b^^i)^\zx^:i=rinn 

[0 0 7 01 -^mid^ KU-JH 5 6 3<?^*{5S@<^{i®-v 

iii^*r^^"e> si, S7, S8. SIO, sii, s 
30 1 2. s 1 4tmK^m\^m^^n. mm-tnM. s i 4 

(D«^;&tYES(rfj:oTS 1 5 7&^^fT$n, pJlft:^^ K 
U-;H 5 6 C7)f^ihtg^>0^^-t^e»n; '|ig!5Effl^-^2 
5 Oid^f^jt^iten-gxhchfeir, 3iJ|7«!lS?J?^^ft)n^o 
y^^fF \ m^OFF\Z^)'^y ht^m'<D9!^mt(^nt>tl 

^(DX^^o cicOcfcc)i::'5Jii:/J< H u-;n 5 6 fri. m 
4^ [0 0 7 1] ;i<7)cfce>{cStpv-i^:^/^ 1 3 47i>^oTij!i 

Ku-jn 5 6ct 
u-;us2p'7-^ 2 7 0 ^mm\^. '^mii< k u-;^ 1 

5 6 '^^m^&:m{zmmi.rz^miz:^\^^x. -rut^-^i-- 

jl.gipx'-^ 2 7 0C7)*'67!j^}i^4''L^{l{4M-r^t^fl8i: 
f<i:^i|^filJl4ol.^T^ffi}:^-r K 1 5 6 ^f$±$i±^ 

ciihT^^ ^<>n >^-v 1 4 o<og7&?;*:tr«g3ii-r^^y 
'J > hSE^is 1 8 \zm\^tz^izU'Drzz.to:)mmx$> 

1 3 4 (Cct 0 U-Jl^&m-^-^ 2 7 0 ^ffl^LT-oTSb 



(14) 
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[0 0 7 2] >n>^-V 14 2. T^y ha >^i:' 1 4 
4 IC :te i/^ T H n > ^^['♦iJ^J^^JI ^ n-s i t> 5i 

1 4 2, 1 4 4(7)*S7&^iSacoti^fili:$n-S)(h<h'^ 

\z. -^wjtJ^ Ku-;n 5 6 cog^iiis^otig^^n. s 

^p-T-^^/:^/^ 1 3 4 ICJZ'S U-;US^P^--:^7 2 8 0, 10 

2 8 2(;>jS«(wS-::?ViTpI®!i:»< K 1 5 6<7)igffi 

7!i^eg1^ttM'^^»!i^-y:^n'5c7)T$>'5o n >^-\- 1 4 
0, 14 2, 1 4 Aoy&^o^^^o^m^^tmt:)^. Mpl 

0,1 4 2, 1 4 4 0iti^ilRlC^*if::^M^ti^c:chHck: 
OSVWC— iSc^it^>n. >^U>MB^S1 8t^=]>^-V 
1 4 0;6^6> 1 4 4'\XA — XtCffigifl^n^o a >^-^ 1 
4 0, 1 4 2, 1 4 4(75#pTm:tf-< K U — ;H 5 6 ^ 

n-^'n, ^{3ffiiiiT^#yu > hia^is 1 8 

3 4 ICct^ l/~;i^S2P"7-^ 2 7 0. 2 8 0, 2 8 20 

0, 1 4 2. 1 4 4(Z)S-pJ»:tf-r K U-— ;H 5 6<D{iS 

>^-\' 140, 142, 144 {r*5(^>T^ oTSj:^' 
< 1 5 6 7!;^@11&S^^»j$i±t)nT^?±^i± 

en;^cft. 1 3 4^@^{4S-v5g;ifc$ 5(7 

-ttTlx-jl/Sip-T-^ 2 7 0, 2 8 0, 2 8 2 ^if 
ii-, U — 2 7 0 , 2 8 0. 2 8 2 cOfigt- 

So'l/^X^^ oJI*:tf K U-^U 15 6 Olgfi, H6rBl:*f^(C 

3>^-Vl 4 0. 1 4 2. 1 4 4CD*§^— ife$i±^ct'5 
[ 0 0 7 3] m=f'^ffu2 A(D'f^}y hmU^ 1 8-N.<7)^ 

>9lBfJ^S^;&^byU>hiE^1Sl 8;0V^»&^n, 
r]>^irl 4 2 tc^A^n^o :icD^.. ^'i'>i]>^-^ 
1 4 0{c>^U>hiB«S1gl 87&Vj:ttntf, yjVhffii^ 
ffi 1 8 ttf?±$'&^n^;i<!:?S<'<>zi >^*V 1 4 2;&^ 
f,pc<>n>^-\'l 4 0-^^j®A^tl, f^jh^S 2 2 0 IC 

4 0 tcyj > hiS^S 1 8 7&^&tl«, T'U > MB^ffi 1 
8«f?iti^S2 9 4{Cck0f?±^-l^6n. <>=i>^-\' 5^? 
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1 4 2±ll:fet^T^-1' >=]>^i' 1 4 0 ^(D^AtC<iA 
T^^^-dT'bn'So -f >=l>^-\' 1 4 0 til^^^i^iiU 
T«fiE-rS*T»^'o -?-LT. yj > hlB^IS 1 8'v(7) 
.«^aa2 4CDS«?&^»I7L, p^-r >a>^-\' 1 4 Ot!?^' 

^T>7 h.=i>-^-\' 1 4 4^^[ij$ nn(f. tt^^'tt'E^n 

Tl.^;tyj > hiB^ffi 1 8f^, >Z]>^'V1 4 2;&^'E) 
>n >^-^ 14 0 trffiBA^n^o 
[0 0 7 4] :/U>KiB«Si 8tif?jhgE2 2 0t::<i: 
Of?±^ii-^n, > Ma^ffiffi}#^M 2 2 6 OD^ }t 

;^f^{c¥ff7^cj:M^^f6;:^^*^f^a5«2 1 OCDlf $Ag|5 2 1 4 

tzifuf^tt^n. i5'7>y$n^o ;ine)>:7^>ygB*j 

*5cktXtf $AS52 1 4;;!?tiB^«i7^>:/^a^SlJ5EbT 

[0 0 7 5] ^(D^mxmm-^-^fj^'y i 3 475^-xy 

D:fjf > 3 0 ICckoT^ift^iteta. yu.>hiB^Kl 

^}ti^e2 2 6JCcJ:'5yu >Ma^S 1 8(^ffij#feM^ 

i^^^^y H 1 0 Of)^XY aifsy h 3 0 iz^yy^W}'^'^^ 
n. >^^'-i$'*2 2<:Dggo°pm&gB;6^em^SBa^2 4<^5j0 
ttiTo B^BiLft, K«B#<hS^*B$i:*rm^SBp^2 4(;d^ 

[0 0 7 6] -^LT, > hiaHtS 1 B-^^^m-t^m 
^xm.lrmSx2 Af)^. ffl5n"pti«'>A5"A3 0 OOSI*^ 
3 1 0±tl4Bl.>Tff±^-t±en. ^^uti ?^4^3 0 Q\Z^ 

0 liJ:^@^gBp°p2 4(0«lff4g^M (*'il>fi:S^M4o 

> hgB^« 1 8 c^i*3^^®m{c«s$n. js^^n-So 
^mtmw^mt^^)v^^^^m,7 e>\z^-Dx^mj X)v 

t^, XYD^S-/ h 3 0 tclct^gS^'Nu/ K 1 0 0(7)^ij!iSg 

p°D3^^fimcD*¥fes^M^cfcr/m^^p°p2 ACD^mtL 
eg^^co^fiE(i<t o^'r^@^ffljD°p2 4<7:>^t:1.l:^{ig<o-r 

[ 0 0 7 7] =^'&'^nrz.±m(Dm'=^w^^u2 4<D^mf}m 

TL/^yj > hlB^IS 1 8ti, >n>^i;- 1 4 07&^ 
^>T'^ hzi>^-\' 1 4 4trlSil±l$n, 7»5'ha>^-^l 
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±^g 2 9 6 tCJ;Off±$i^en, 7 r!? h n >^-^ 1 4 
PpI, ;<<>=i >^-V 1 4 0 {I^;^ctr-/U > hlBS^S 1 8 

0 7&^'=»7'^7 hii >'<*\' 1 4 4^fi6ill^n^<i:e. &r3> 
•^-^1 4 0, 1 4 2, 1 4 4tC4ol/^TM0^g 1 5 2 
J:-pTiiie>n^(hi:fe{C. 1 *KO«iJS 2 1 6 ;&^S5£:tf ^ 10 

K 15 4. >r K i 5 6 oa-^r^® 2 

[0 0 7 8] ;i(7?J:3tC*^iSJi^^<^m^SBp°nS^^v'X 
T-AtC43V^T«, PbIRI^M^MI 5 8}0^*lHlS^^g<^tfclg 
® <^ o TlHieft S?&^«ltB ^ nJS: l^^Slft^- ^ <Srffl V^T 

ntzSo*l^TpJi*:^/'f K 1 5 6 (D'^WMm.ti^W^ ^ 

^"Vti^iltS^ < ^Mf ^ d <t ;J^^T#^o 
[0 0 7 9] n >^irtio^M0$tc'prii:^W KU 

^ 1 3 4^m\zz2>^'^\z^v^m^nx\^^^'fo>h 

1 3 4$:3^ij[l$1i-TU~;USm'7-i7 2 7 O^a^Tcfc-p 
t::LT "feck 1^0 S^pv-^:^;?^^ 13 4^. X 

n-:^^tY^i5\^^\z^^^x^n^n. n^mm-f-o^ 

[0 0 8 0] ±.t^^mw<^m\z^^^x. u>^'^m(D^^ 4o 
B^^^\z3m-r^^o\z'^rix\f^rzf)^. 1©. Mair 

O^^. S£pv-^;^p^ ^ 1 3 4(^. ■sjij[j;tf-r HU-;U 

1 b Q(D^i^^w^<omm\z9t^r^xmm^^-^^mt 

tcbTt)J:C^c Oi-rntcLT^), Sip-T-^:^^^^ 1 3 
Stg^-iJ' 2 7 O^S«b. ^<D^L-&m^^m\^X':y 50 
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>^\^t^'^\z^mt^^-:r^) > hE^is 1 8 \zm\^rz 
mi&(D^^^^ibnrz{^m.'m^\t. u-jvmm-^-ip 
\t. u >^^^\tzr^) > hEi^is 1 8 \zm\.rz^\zt^'o 

n7!^^75:<;^j:^cJ:'9tr*iS?Mi^Bl 5 8 tcpli!j:tfrr .H !>- 
;H 5 6 ^5^»!i$i±^o ^i()::y-r K U-yV 1 5 6 Srg<S 

5 6*-^SgBi, 3^Si$ii-T^^Sqiv-iJ7*>;^ 1 3 4 
2 7 0 ^jf^^-y:. -^W)i3^ H U- 

;n 5 ^f)^^u&m.^wM\^rzi)^^vm^^j^z>\z\.x 

[0 0 8 1] 1g»a!^<D*yU>hEi^«l 8(C-PI.Vt 
U > hffi^S 1 8(Oa?i?;?t^:bt)> *i;6^*^t5oT3 >--^ 
Oifi S -3*1 ^ T ^ n i: :^ L T ^ J; t ^ o 

[0 0 8 2] mm'^^mm\t,. Ts'rvzf'^-^^mmm, 

5 B(D^^^m=^-^ tVX7.^v':f.'^-^^m^^^(D 

-i^x$>K>. ^oy^mnm(Dmm\z^K>. ■5j®j:tf>rHu 
^A^. -^1 o\Z7f:'fziy^^rmi^7L)V—'^>\zm^^^ 

[0 0 8 3] n >^-\'i|ii^^;i/— 5=^>CDS 2 1 {::^(/^T 
tl, 1 1 7:?^*ONlc:iz:^y h$nT(/i^:;^^S:;iJ^7!?^Jt^J 

:£$n^o COfl^tiNOTftO. S2 2*^^fT$nT 

S 2 3;<^^-|ltT$nTpJli;tf-r KU-;H 5 6 7&^^i!j 
$:BB5&$-&e>n^<h<i:fetC. :7 ^ ^ F 1 1 7&^ONJC-lr 

h^n^o pji*:^'f H i 5 6 (D'^f^^mt. )!k\z 

'r^^o\z7.^y':f=^-^i)mm'^n^. 
[0 0 8 4] :iK\^^xs2 Atmn^n. ojmU'i ku- 

iij^ T CD ^ ^ Ac ^ ^ nyc: St^^ ;:>^*JJ^ $ n 
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K u-;n 5 6 ^W^m^'^^tz^^Z^^^ntz^'V^ 

[0 0 8 5] **Mfl^-^ic4oi.iTti, mummwm\z^ 
'\ci>^^mm\z. -m(o^mv^m(om%n\z\t. -^y^^ 

a2 4;!?^g^$n^ ii®!^ec7)yy > se^is i s 

mt<Dmz^j^^'r^^^\m^^'^^n^o z^>^^<d^ 
nmiEf^m^t:(om\z^)i:-'t^n&mm'^^^n^(Dx^ 

=3 >^>i}Sc^)^MP#tc'nji4;^-r K l 5 6 fi, tSW 

^tCffiiM^n^yj > hiE^« 1 8 {-■^(.^T^^^ 

m.\z^'^\^^xM%'^nx^K> . 7.'Ty'f^-^\t. mm 
mz. mmwL<Dmt. 'A^zi^m-^n^-y^yh^mmi 

[ 0 0 8 6] ^mmmm\z:^\.^T\t. iiFmit\^±(Drz 

3KaE o{4 B 6 B ^^Ki ^ -fr 6 n ^ cfc -3 ic ^ nx 

8<0S^St::pJK:tf'l' KU-;n 5 6 (^S<^j4S<£IS:5£ 
LKU. -^c^«Sgtci5liTpT14:tf'1' KU-;n 5 6 

^^m^^m^"^. z}>^'\^m^^m't^<^v\zLxh 

2 4 7&^S^$n^|WI-a^(7iyu>hi2^Sl 8c7:)*fcSS 
:7'U>ME«Hgi 8<7)ai^7&^^:b^S 

dff oTt>J:<. T'U > KE^IS 1 8cDa^7:?^I^^S^ 

®A;^c^^ {m^mi^mm^\B}m^m^rzm^) \zn 
'DXh^i.K mm^^m^^^xzjy^'^^^nmmr^ 

ntz^mjz^i^^x zi >^^-mf}^^m^it i^n^ izT 

[0 0 8 7] ±sB^JSff^S8tC 431^X^1, mm^miyXy' 
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^'^^nrzm^<Du>^y^mx. tn^zi>^^o:>^'/)^ 
"tn^ti^^-^n^tthiz. Ki^\z-m,^i^^n^^ 
^\z:^nxl'^rz:fyK mi i t^Tj^f J:e>tc, K^^iz^t^^ 

m^^i. 4'DOSSf^||v'7.7"A4 0 0, 4 0' 

2, 4 0 4, 4 0 6 \z'tn^rim^i^nrzz2>^^w]± 
iz'o\^^xm^^-^^it^n^<k^{zuxh^i^o sisff 

Hv-T.'T^A 400, 402. 404, 406 ti. Ma, 

7.^ ^j->^m^^x^'j-A^^m^mm'r^7s^ 
u > hE«<s 1 s\zmm^tirzmi^^&2 4(Dmm^m 

VX^^^o 

[0 0 8 81 #>'X5^A4 0 0, 4 0 2, 4 0 4, 4 0 
1gn>^ir410, 412, 414, 4 1 6 1 O-r-::^ 

^TSv^m^m^mxx^K^. > hE^s^^vx^A 

4 0 0ffll?&^e>>^XT-A4 0 SW^iiienTs S-v'X^^A 
a? tc^ViTfPH^^firt^n^o >'X5^A4 0 0cDE»Stn> 
^ir4 1 Oti>'7.^A4 0 2(DW^U^Zl>^^ 4 I 2\Z 
*fLT±8ftfflyn>^irXS»D. ->X^A4 0 4(^gE^ffi 
I3>^>C-\-4 1 4(1 7. T- A 4 0 2 0ES«=I>^-\'4 1 
2\zm^XT^mz2y^^X$>^. ^fz. >'X5"A4 0 
2c7)E^«n>^-V4 1 2 ti, v'X7^A4 0 4(DE^S 
n>^-V4 1 4{cMUX±aS{PJJn>^-VTS)^o 
A4 0 2, 4 0 4, 4 0 6 {COliX'bl^1«T$)-5o CCD 
^-^^ ±fl^jHlla >^-\-, TD^t^KOa >-^i-:fei:r/E^«3 

>^-^(D\^^m\z.kK)i^m^n^y'j > Mi^stcov^ 
x^n^m-fimt^n^o 

[0 0 8 9] £xX5^A4 0 0, 4 0 2, 4 0,4, 4 0 6 
<:D^3>^-V4 10, 4 12, 4 14. 4 1.6C0&itsli 

^ti^n. mm;<^ >z}>^^ 1 4 oom^^Lmmi^z 

S^SE^n-So S/X7='A4 0 0, 4 0 2, 4 0 4, 4 0 6 
coa->e?{C-s>l^X> ffiiiT^^T'U > hE^lSfCiPl^XIS: 
5£$nfe@iPteB^pJffij:^-< HL — ;i/7!;^^»$ii-enx 

[0 0 9 0] '>X5^A4 0 0, 4 0 2, 4 0 4, 4 0 6 

(7) u > tc-:? X 'b ti ?&^^M ^ it ^> nx — ife ^ ii: 6 n 
^J:'5(3L.Xt)cti.n 

[0 0 9 1] ^^c, f^^^O^JBtfig-r^S^XT-Atl, 

i^mmm^mpLrzmmi'^miy:^'Ti^\zm^r. m^^t. 
iEiKSis^#^*&-r^sisw^v7.7"Ax^>cfc<, m^s 

[0 0 9 2] ^(biz. ±m&mmmmiz^i^xmmmm 
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[0 0 9 31 ^fz. ±.t^&mmmm\z:^\^^Tmmw.<D^ 

m^'^^^tiz^K^nionx^^rz:^^. ^W}(7)o--t^< 
-u^}^W]xnv<i:oizi.r^^\^K m^\t. ^r. m 
mmm^mmmmi^mm&^z^o ^mT^W}^^^. mm 
mmi^^\y-)i^^^mmz^mi.rzi)tmf)^^\t^W}X-^m 

^m^z&:m^^<^^^zL. $>^^^{^T^xmmi^mf^W] 

m SB ^ ii- ^ C <h 7&^* ^'j: CD T ^ ^ o 
[0 0 9 41 -^^(c, :3>^^^lr:>(0^m 
•r ^ S 1^ « X 7^ A S IS n > ^ <0 *i A J z t> Ji ffl 

[0 0 9 51 i^j^±> ^^mo:>\,^<^f)^(Dmmmm'^mm 

[1^21 
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[0 31 ^mm'f-m^ammi^x'TM^m&i'^^Si^M 
[041 ±fBa5asiiPiis^^"rfiii®0T»^o ■ 

[0 61 ±IB^-r >a>^i'€r^f fiiJMiaT$>^o 

[0 71 ±fB^-f >i3>'^'VcDH^:;tf-f KU-;!/^:"!*!) 

i<? [0 81 jit^m'f'Wi^t^mmi^Ts^A^mmr^ummm 

(Do^. :^mn\zmm(Dm^^^t:m,9&^\Z7r^:t':fU>y 

d70T^^o 

[0 91 ±.t^ummm(D^{^^^tz2>\f:=L-^<DKA 

M(ClB1t$n:^ca >^^ti^;^>il/— ?^>$r^-r7P— ^ 

[0 101 i^mR<Dm(DmMmmx^^m,^^ffummiy 

X ^ A <7)*JiaDi^M CO^i*: 3 > tf :x - CO R A M {:l 
20 [0 1 11 *SgH>^<7)S«lCOilM?^^T*-5»S=i>^ir<7) 

41^M;^Ji:fei:^'IS^:bii-:&ffiSrSiH.^T^0T&^« 

1 6 : iE^ffi«giMSS 1 8 : :/'J > hffi^S 2 
4 : m^SBS 3 0 : XYDTp'y K 7 0: KSr/ 
13 0: E^ISS^-^-^ 132: gip-^ 
-^a^>^XT-A 1 3 4 : 1 
4 0 : >a V^-V 1 4 2 : >a >-^-V 1 

4 4 : Tr> hri >^-\' 152:iiOgg 2 5 
0 : H^JEffl^r-^^ 2 7 0: ^7 

30 2 8 0. 2 8 2 : U~;USip-7-^ 3 5 0 : $iJP^ 

5 400, .4 02, 404, 406: Sffif^lSv-X 
xA 4 10, 412, 414, 416:EJ»ffia> 

[0 101 
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